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l^r an J ^ijsR st^Rr; 

?n**T®i % 'TT sr ^ ^mr ^ n 

t I ^Rns^t ir ^ iqln ^ nn^ifvr^ ^ | 
^ ^4 n^R % wrg %iTf^^ 5(rH ^tfs 

55^ ^T ^nr ar 1 ^ ^ «*it siH^n «?!§ 

^'t ^H?n nk^^n^ ?«mc^ 11 




WI »T*f| Rww S ^ WfW^ 

snilftw Ct W ^i fiKv ^ ^ -JWIli ^ wlfitefl V 

it f^psr srrrfirt f^ S m\ m 3 ^«ni w 3^1 

*iiTC w ?wi (^!iwft WR 3c?n?TOsr ^ 

^tr ^r »fiT wHWf 1=11 3rir% i*itR ^ ^ 

fwrn % *T|^ wr tut % ^ nfBR % few 

1.>a^*) JI^H ^ 11 %'f « ^tIWWI iw 

:T^i^ fej I g^arf ^ feer ^ ail d*ft a* wl *f*iiwfii 
w iiPiffic ^ ?igf% 5 *'R ^ aiaw inr |w swir «ic JTi^ai 
Mntmait «i ftrci^nii wrer TfHt 1 




I J . f ‘ 

PHU’i:f lepIPP -- ■/. 

fr>Mru »p ft i^s«»r!»i; .wn tw p 3 *n 

ft irftH* ififtiftp im iiwi»sr fttftfty la »ip « r-itWiT 
fiwr M' »i»v’ t* fpep nmftpr ft ift^ wisR? ft 

»f«V. W 1 S ft ISWtri f!Br IPF TW TWft 

ftl^ # ftftp we ef S^F-T i iTBtTy t? ir-f t>iil 

* loy^p fiTj w mT^ F FF eMipji^ TV vp9i.$ nwl 

vit HFmtrV iHW? SflEl!! ft f?f^ ftftj j piyir 

iwrp n* se ilwi riip fti ft ftiE#i rV liswp i ftpiv Twfttiep 

rwCH' P* F»V^F^ |if»TF 1* PW ft yrpft tfsT t» 

T ihfj ifte wTKj fhrrtftl m iiPTPiifti3 




(Vt*! If fir’fli'Ti s l^'f ^ 

% t ^ ^in liT^t ^ ^1 5 ^ irnlii- 

?fp3i «i*fini 5 '5^ wWifiw f^'wi 

3r t fVil =Tt S^ TCI ^ > ^IF C^iiTT 
^ C^ri-flMi fffii ^ s 

i^ig f^ji i J i «] iTC?^^ C I Wffi-3ifiT ^ ' 13^0 ’Tigw % 
^fsisr f^fiR 1f i f^'^’T^u ^ Mi ^ fCT % 1 *!^ 

^vj;f % ^ PirtPC Mr iia T'l ^"Ti ^ ^WT flf^ 

^ ct fCT c ^3 ^iigMi ^ MM'a 3 ^rfsi-^T'irrwj ^ 
wMfi fitft?i 1“ I 5*niT >WT=T c Tiswrn fnri ni^f^ sfTTiwf # 
fi(fiM^ 3ffW *BT 1 sirga gRw ?r?’ai*iT M c*i w Mi 'ilS ¥T 
surt jiviff ^ I 

CR !}f^¥ ^ niT^i 5t^ ^ ^ fir*r^ ^ti[— 

fWi M 5TTW # M fnn ^vn % MMts w i o[ 5 lik "iR^t 
ft gffW ftfi si^ % k ft^ ft^ —ftfllfqMf ^ M 

^ i ^siTi aii-fiT^mTir % I 5 ^ 

fcar qn % ft^ 'oig tor 'Tf Mif gr^ a^ra5>^ siMi c < ^ 

5ft?i sffta l^n Firgir gffra qw(-g??T¥ ^ ^ ^ qr ww ff ^ 
^-firinftir % ftft wi aqMtnt fi I 

«Tg ftSIPT Tl ^ % ftr^ WITT 

*E* fl Mi ^ I 1 ^ ^ MnMlf, ^^ItIi 

wft wpn M Mi dig Mi fwi im % i ftfdsii 
CdifsTiftn M Mr dc fVr'i Tjm s t cfi ftTrisiMi M 







( ^ ) 

f’ra *IR ^ ^ tftjJRi |et 3T^ g«T^ 

r^t nf ^ r 

3?a» w iiTTr # »rrq ^ ^ ^ ^ ( 

»irn ^ ?7sr ?i| ^ t ^ ^ ^ ^ ic^! 

JRItt fW7 I ( qra^ ^ ^ qr ^ 

WRJnrlq^fpqS 

^ % 1^ ^ ^ IR ^rq-^p^ fsRTq^ ^ '^!6^ ^ 

«T %n urn % 1 fihft ^ qi fq^qqr % qi^ '^qr v=T :ilq^ 

?i?ff t? 3miT I ^rar^rtar ^ qra ift I R: ^n fq^iw ^ ^t ^hft 

qRqifq ^ ^ fen «T icq ^ ^ apq I %'tqq'^ 'ssj’qnl^ ^ 

^Tt«RT, nfCIMl, JTRT qii!^ fen» STPfr ^ I ^T |ff 

tTfefifenw%)Tiftit ^ 

pn I ^|5re i 1 ^ ^ ^ URqq^ 

W\ jnv\%h f^jfRfer ^ iTi^ fnfen^ 

^ qq ir^qfsT I 

^ Trpmr n qifti?rft^ % feife ^ ^ ^ T^t ^ 1 
ferPT, ijins, nRim, inrlnq wifr ^qqr n q1|^ ft 

^ Rfiw n^in tt^n cqffefi 5inT^ in5% 11 qfg 
'qigferR tj wniq'f 1 ^ 

qifenfW nsff ^ qqV RrT »PI1> ( ^ ^ 

^'|J V^< 1 [ 7q^ ft qpf; fg-'j % nm-WR ipTtfqTq 

w ^ n Tm nt» ^ I ^ q,. 

^5? < 13 ^, |Jm, 5ft^ q„r^ ) iqf % nfl 

fe? nw f I 
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wr H frar if i 
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TiftKirf^re ¥l s?n? feqt *pn f i 
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T?^ *T^ ^ I wwr f % #H iff TOT Hi^f^ nmwi ^ 

ftror nTEwnri toiti?*! IWn® m ^ I 

TO w 3^ % f?T% IT JTfITifiWi ^ri^ffro TT^if 

feirr TOTiTi I 

tn% iT?^ini JTi^ pTRnw^ 39 # ^ *l?f Hfirot iror ^ i 
U TO*I ??Ta f 1 ^fUTT •TIIITN^iRt^I (TW « 1IT ^ ^1 

lT1?ii I^T I ^ ^TOT ift W ?fr 11 If BUI W inmTt 
f I (^ 3«ml fro irer If 3TO ^T3^ q^roi^’ 

« <TO tf I 
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r> ♦ liswii' w^mwn' ^ tvp ^ ft i-T^* 

ilftmi* »T3»?1» IFF iHi *S Kft ^ f tWIF i j JTI."^ ftin 0 

I rw nftflFi 1 ^ ft'‘F’PW F«n*tF' ft B!i >1 ; 
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*1 



ziz\ 

in^?T If «n5 fw^?i ^ ^?5t% ^ sft i 'tc 

^ if ?5T f^Ji ^i sra ^T »Fn ?rl»: ^ ??niT 

m 3 ^iT if ti I K(?n^ % strut if 

Jifes <*i*ff*i iJi+i^l^'Ji'l ^GfrmsTsft ^131 ^ z\s\ ii\%} 

tm?r 4^ ^ iff^ j 5 Tr ^ it if 

sn^fiRs ^iiT WNm ft > mTrft?! I il^r^w 

if »^nf?i i^o <?^o star ^ m>T swt ^ »i!ir f i 






i5l«qiq 1 

irtgiSTi w ^*rR ?TPier 1 1 

Hrig^ ?tk»t f!n i ^-sgrar ^ g^- 

% *?r^ % ^ ^ ’^13^ ^T^ftPT »it' wk 

?Tr5 '?ia^ FiT^t 5«itn q^r ^tnk ^ Vi gt ^ 

f ^ IjhI % ^ *R, ^ 

w ^ 5it ^ g^, ?rq % ?m, felt ^T fM liirg % 11 s^iwr, 

%?ij JfiFi, iTRFPpr, {^i^ ^rk ^ ^ 

**fffn inqef f^rt ^ 11 ■ 

^ ?nfg *iRg ^ qiiTi era Rsn qrg^rt % sr^rirt ^ ^^ 

gJT % 5PR ;akg % ^ 5rc4(! smm «it 11 srpiiw 

f%s^ ^ !tr% ^ ’^ig 3BnR *p> ^ncn % 5Kf 

gpft ^Icfl 11 % 'TWFi; ^ ^ flkR: «Sf ^f# 

TfF WJ'WB t I 

5 ITO JIF#T ^RT ^ iJ R3 % aWIdH 5 

3nP!ft ^ 11 ) 56l ^ iNsft a^»o ^ 

5^1 ^T*JT r?@l ^ C^I gifl % iRTtSf I f ink} 

RRjnftpp f^^ricT 11 ink ^ n mn: nn'i f^nl^ 

qRHw r ^ nii \ I fntft ^ rr ^In^T ^ 4scin ?ik n# 
flll ^31^ ^ %t 1 ?ignR<T: |#,oe<>j(i«<fjCoo SJT ^it 

qs} ^ n k?r*iR 11 n^nTnnn ^ ^tfkrNr ?rrf| it} 7% 
ijm n nit ^ 11 knl% f^irw fn; *f} f^Nnir 

niT «n3?ft fT 3?iTin ?n nnn ^rr ^rmf n 11 

ug^ ’ing^ft n 5rtfi ibft ^ ^nR n#irft 11 
qfa nn r^ ^ ibr, en eifnr, jg 












C ^ ) 

^f3^ 'i;q *lfoTTq ^ filW^T> I I 

3?!^ ^ Iron and Steel) — 

5fi?f ^ ag<3^ ’?[3 % I .^rt^l^ ^pcqriT ^r ?rj|^ sT^r 

qr ^f 1 1 g5r»T g^sft ^ rjnf ^ ^ 

^ ?fk :tiT fttft I ^ ^ qtlw 

( Mecljanical ) g^i feiJjpT ? 1 m ?fHti?ra %^'t ii 

I^}% gpTqiJT 11 ^ % g-nr ^ ^ 

^ I ^ iTflirftR; ^r | ^ 

( Bleclricfl!, Engiueering ) ^ qr f | 

133! ?iWf tl^ 

I I 3?irTR giT % 5rjaC3^T3^ ^ ?n:^en^ 

^ ?ik TO % 1 1 m\^^^ 

t%?, 3131 3:3T liffm % 33, ^ % 

f ^ 115^ f ( mn^ ^ 3 ^ ?lh 

1^ fe3T ?sn^ I f^i^r 3t¥T ^5i?R ^riTRi srr swi 

I i STMW 3 Ji^j^ % m^^K it ^3T?ft !trm t ^ 

3t5 % qf ^3^5! g^T^m % ?r 3^ tt i 

ii^qRin^iriT 3?ri3% ^»Ti W 
^I^PTSP %3 ^ Jjg^ gfl qj gm ; qR; ti ijI ^ 3 % 

I ^¥ ^ ^^ijTiq; ??k 5^ 

flftt srk ^ ^IITK Tr% q^ 5l ?n3F% I I 537T3 % 

?fFt3f3q:i 

IT qftqpn ir ^'lu I i TOi 3gqfl cTt 5rk3 

rj? ■ ^ ^ ^ ^ 5rp5^ qJItr %qf I 

Itfw !m 1% ^ ^fn! ^m ^ ^ 

^T f mi ^ ^ ?r ^ ^ ;,*; ^ 

?jR ^Tcqfiqq; ^ 9717 ;^ 5r3T I 

^*3^1^ % 3?rjT3 qfT 5rWT 111^3 

tj ml gq% ^ ^krij 

































































( ^ ) 

% flr#i ^ ^ *n I ^ 

V'. 3i<T3r nr \ ^ ^ 5ff^ fPiFr ^ %cn:i(, 

5 i^5r ( Scrap ) TR ^ qntt ^ ( Ora ) % 

^ T^RT ITM ^Rm *ll I sit 5r^T»TJt jRift ^ 

3?ir^ I 1 ^TT? f’cT^, Wfl ^ ^riR ^ 

^ I *TRcIT7 ?ftlK % ’Slit lIR^rtT W[JT 

am ^?n 11 

q?% JTFCcr 0 Jfft 5 t^ *ft 1 ^ m ^ ‘Jf^tT ^ 

^ *iT I ^ Ssttij rm ^R C)m ^ir i 

% a«Ttq {t*R f^rar imw \ l ( Damascus ) ^ 

sri^ qff ^ ’fl I ’rft ^ a^q ^ 5 ra 

flgr >TqT ?r?^T^ ^ ^ % 

^ iqRfi *pn) (T^T 

ST*M ^ a qrq 3iT: tw ^ f>^ t ?fN 

^ sj^r ^’rI ^1^1 % ^1 ^ qiRfaia \ i fTTl% dl ^ 

^ a^*i q!T wf^-q a:?iq?r 11 

( Copper ) 

^^fai q?Rf % EiT^ aT^ m 5*^ ?n^ 11 qf! 

03 iTR 11 ^ ig-afft 3r aq^o 

M<4^r ^ *T ftqf 11 it ^ ^ a^Vr ii Nr Mt h 
Nft ^ it qa ao^ a fl?tr |t i #qqa: 

mRra 11 it am pf 

31 ?rR % ’qpT a^fl*! ^ ^ar ^ i 
aiR, ^ rNiI q^R % 3 Pt it ^i[<ii ^ i a 51% '^i^aqR ^ 
53 3Ta a ?r(% % I 'ft'W aT^ & it aaar 11 

3[HFq f^tRoft^j arsHfa % aa ( automobiles ) 

^ affta q 3 (^ 3 3R a aar atdj sjrij <^1 ?ik ^56 % 

ajq a atit 3f d™ ^ 

an ’iftt 5 ^ ^ ^ ^ Piarqi a qqni 

na^ 11 trrJmR ( heat treatment) 5R[ 53 Wipft 
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( V ) 

11 gtt% ^aten-ife fR! ^ f5n Mt I 

?m«» m ^ ?« f5Tf ^ I 5^’ 

^qtir I ^ Eira^fTO ^f 5^Rr ^ ^rrar 
I ^ *t> fRiar 11 ^ «rr5fr^^ ff*R % ^ 

M*it^ TtTsr ^(rgfp fjl< 

% ?PT S an '»n^ ^ I 

?[f% % ^'fi^ sfia^N^ f^Risi ^ ^ 37#i il?n t, 

Ij ^ ^I?n, 3t4=f fe?^, ^ ^ ^ 5|:n% 

^ ’?T3, I ?iT^t <i3! 1^1 '/Iti^r ®n 

?!TH*ftf5r % ’I ^ ^ il flfsiT I 1 g5?3 

% TO ClfIT 3 ^ IJfft % ^PJftf 7< f%»T^ i53T 'T3 tIT 

t I ^ % el^ ?r 3i^R5I ^Rfafro ^ 

^ >lt ^ I TOR^ I# ^ ^ t ^ 

<3<i?f 3?n^^ ^ 11 

im ^ ^ii 



^r:?w 


iW\ 


\t\C.Oao ^ ' 

i 

! 

i 



HU“«"» „ 


mi^ 


,1 

%C^O0 4> 

13 

3 ^ ^R%*IT 

^T»400D 


Jy 

^ffiPR TOT 

la^eoo jj 

^fj340O 

yi 

i 

?ITO «aR 

1 :i6^«aoo „ 

1 

1 „ 

1 




















( it ) 


( Alummium ) 

’srrgJTftTR ^ Rr^ | i ^l^T ?r4?rsT*?t ^ ^ 

eng ^ ifN^f ajmftqs ariw ^ %«n 11 ^sfiiw 

^sttwff^ g<!r t ^fl^TiE'i's ^wt ^ 

^ ^ \ I fqj^ s#’n ( reduoticm by electrolysis ) 
girr ^ JHfT fN!^ *lf WFft ^ t, *]1T 3tl 

WTI ^ ^rg?rt % IJtRpt fw ^ 11 

( non>ferrous ) -*f RlRl^ f*TH I I !H% g'lfl % 

^flW ^ ^ ^ ^ t I 

ijffT 1?^ ’iitg t ^ s? 'Trgs^t 

?RR ^ ^ ^a1 11 ‘nt* ( Ysilloy ) s^^lPR, 

R^^lw^ ^ ^ ^ 5FFI *t 

^ iRT ?111 *TR % ^ ^ st^r % 

f^aH % *fl 3=<fiT 11 ^ 13 ^ ^ ftflNr R HJi'^fil If 
iTprfH^ \ I 3n#R: gir 5 35 ^ ^wwia % M 

^ t[|T^ ^(T fT JT?IT % ’TRfflW R 

*i ^ 'Tfcfl % % 

% f :— 

gi^^T, Rt^', TRTPTH^ 3^,. ^rR, ^^WTflT, ^RT, 

Ri^ •i^) ss^) ^7 

% ^TPtT^t IPTM I OT^Inl ^ RrfiRtrTT ^ ,5R ai^tftRfTO 

qj *tr ^ ^ i i ^ 

TO! ( foin ^ ^ iwl ^nm ( structTiral 

componeuts ) \ 1 

m ^ 'T^ ?Tg4RpIi7 3^5tfefl5r 

^W[ ^ ^ I fweiR w^l ^ I ^ ^ 

firf^ ST^pRHirl ^ ilEfflFFft ’^13 ^ ^ 

q^f qit 1 1 

qiff % q([^ff ( Crust ) ir feUf^q ^'J^lT'iqq 











( ^ ) 

^ ^ ni-ts I ^ ir ij^ 

^ Hipj ^ 5q*-rcK ii fiT^r % I 


?*^ ^ 'RTas' ^r tram^ ^irair 



?n¥?il5Pr ”■ ji^Rnr 

^1^0, ... r-, „ 

■** 

Pt'»0,, FeO *.. 1 „ 

■•* c,t „ 

MgO ... V „ , 

”' H.» » 

CaO ... ^ „ 


Na^O, K^n - ^ ; 

^tfl^UT .., ^.c „ 

%Eii^. ■►■- V 3j 

<11=1^ ... „ 


^1*rT%w ... ^.1 p 

, 

... t.H .« 


tcv^^ ifl) ^ jp?jif[ sft tng (R are metals) 

^ I iKRJ % 9?fr^ gefN 

^fllRrH-f % =9JH^ % ^tir^ ^ ^ ?n?t 

^n: iittlHJw *n i 'Bsi;. tqco v iw: ^ 
^ fe?n^ ?RR ^ ^f^HlInilH 3iqtr l%^n W *W ) ^R, ?c;e;% 
*T ffjf, oo sif cr*n it, v«,«o« 

^ ?i^*flfspR 5?f[< *r fi5?}T nqf ^ ?rR 'rst^ % ^ffsi 
<T^ Tw ■■?i3 ^ 1:1 »i9 ^ ^ ’^rg % <i^ S 

3 : 5 ^ mrs iTTH ^ 'jfe ii irt ^ 11 




















( ) 




hj 



1 

!f* ?fo mRjpf 

1 ^0^00* 

1 

o 

’■*00090 


^ ^ ^ ^ e o 

Y€.3aofl 


srfNl 

oo 


w^rfT 

1 


^ ^ & P B 





l:l^ac0 


1 


mm^ 


mR m S ® 

1 

? ? 1 S’ fl ■> « 




w ^ q>|, ^ ( 3fg4H%qjT 

w ) # ^ff ^f! ^ 11 ?rfe ^ ^ irr^ +Tt 

iJln irfTi 11 qta ^ rriTf 
^ K%H % #^ ^ ^ #T g?i} ^ fit 11 

^ ^^Hwt 't[^ fTT few ^ ??T it :t^ qj|^ 

^?rr ^ ffT C circles ) % i^ ifl \ j 

?'t fTJw, ^'^t, ^?r, <iip, ^ wjjdw 

fenr ^ q3^ <3^^ ^ i ^ ffi% 3ei^ \ [ 

^?T, 3rk ^ w'TVTJi \<f Wf^ ^'fcc ^r 

^TIW iTRfT ^ I 

TTRcT ^} qS 5?^ |t *7TfI # m »ra qit 3^1" & 

^ 3m qi?^ % fw% qnrfSRf ftlm ^ mre ft tf [ 

3 f I qr^ ?^v<> if t^^ qs&f wt qS! ^ % tr? q:i; 

^K> 3 f 3 T ffewf HW I fMI ) if I ^fwgit 

% 315 *ft 3 fTW 3 f^ ^ \ I 

g« wwml^iT if 3^1 |i 3 f i ^ 3 fr ffirw % flr^i 

























( ^ ) 

^ ^ 11 tfTm, f^'=Pi, ^l^i?, ftfflT % ^ 

^ ^^fltPi'i*T % tn:| (HI ^ \ i sfi^H 

^ ^ ?<t H iRR ^ S5 ^ 

=^ ql^ S^ ST fi^ 11 t^T'^t t ^ ^ ?HntT 

( «ff% ) ?t^5r«tl H Wf5T % 1 TmT'^fe 'T^T^' ^T 

Jt^ ^T M? tR ^ JTffRT q^ I I ^TTsrf- 

sisra >1^5 q? I {^ ^ % qr^ wiq { C3! 

#TT ^Tis ) eT€T 5iit 11 Fi^fflmn, Ent'^H^ 

m\ ?rRa iTR" ^qft % qigqqR % 11 ^ 

^<1 & ^qiq ( pressing) qt =q«F ( spinning ) 5[R % 

JT^ql qf^ gfqqr fifft i i ^ ?fq 

5fq^^ % qiTq 13TT^ 11 K^r% m q ^Iq % (TRl ^ 

% l l qf 5ri5^ q^:^q^ 11 qtE' 

qpT, qi?Fi, qts^ ^5r % 3^q1 q fSTl qTn ^ Rq ^if it 
11 ^ ^cl ^ft ^ ^ ^ 11 

qr^q q qn CR ^c-3q ^ qt^ ^ qr^qlRqq gq q 
q>^ ^ ^ I ^ qri qt ^ i qq q^Ri 

qq| q ^ % qrRrralq qqfq qR 5ft 11 ^qpft ^?rqt5<l 

q ?ig4i^qq tfqi *ft Isft I =to: qq; 

gql ^ (^ijjqq ctft i 

i%(^ *f €t 



qq, i%-i\ 

^igfqq gql^ iqqq 


qf^qrq 

iftqqrq 

qrsiqR ( qpT, 'q^Tj qq ) 

\=; 


qq f^q; wfqq 


i 


\. k qrti^ tp> ii^ qi^fK^i ^ q % l 

















( ) 


% 1^ 

?r«if ’^03 


\ 

\ 

^-14 

\ 

% 


c 

lo 

«< 

•k 

\ 

Y 

V 


#n ( Le*d ) 

^ ^r ?ra% srit tlsn IF 
qf H 5IT ^rqsT 11 wm ^ ^ j2 

'H f^l^jiMJ 

•rtpsrrs^ 

Q?i(H^ rnf«vl ^Ml % 1 ^ ^ ^ 

cm cTig tPCT C Solder ) 41 

3q4m tlrn 11 f? 41% ^r *?rT^ m" ( bearing 

metal) ?rcrr ^ ^ ^ ^ f i 

4»bt <1?€MI wk 4m % m ftrfiifT i^^T I 

tflHci ^ 1 

RPi5r%nfl%4l%^T 3?n^^T?ll^W%«r 34r4l % f^nil <3^ 
fiiKi%fetr qf^ % ^ nt I; I 







( ^ ) 

mix n 3r<TT^jr 



?iq, * 


qi® 

Y^19«O0 

^c;c;do» 5^ 



» 



U\^«i „ 

q?n^T 


t^Voop J, 

TTqTtt TRTR ^ 




^ ^ ^ ^ ?rf?Rra 


te<t „, ... \<9 

... ... ii 

% 'Tig, ^ ’^ra (? 

... ... c 

fepTR ... ... ss 

?%cr?fl?n ... ... V 

Minr 3'?%I ... ... 


tr: \\ ^ erwn ^e;o-<. f^r >ifi ^ ^t 

«iHtT ^ I, ^ ^ ^T I 

IT ?ii% ^ 3?TT^ %T$r Tt^f ^ ir ^ffel % ^ 

inim ?^1«l ^ ^R*l g^if ? t SfiMil ^0*0 Sil T^TflT ^ I 

5RfTT ( Zinc ) 

at^>TT!i« ^ f?r iTig ^T sq^fR fnfeEi Fq it fl^n qj i 

wig % M 3 ?ti^ qfk 5qq?t< ^ ^ t 'fesr 















( ) 

^T^it ?ik 3t5?n ^ ^5! I ^cJi I) ^ ^rti % ?ji ii 

« ?lTtTT *»T I ^ ?fk ?i??RT ^1 3 TIT ^ 

<}C i^tg ^ Tr,^ ctj =qfT^1 5IFfl t u« »T 3r^ % *ITft 

^T ^f> ?ta111 ’^Tg^^'f ^ M<5 i 4 ’ll 515 !^ 3?t^ 1 1 

f?r wig qji gwrrsi wqu^w «jwt w ^ |?n im 

% WIWR WR-5 ^^R ^ 31^ ^ ^3t % FIW TtWI 

■jJWf % I q|| ^ ®t53T ?RIT^ % 4t^ ^ ^^cfl ?t 

wRTf VTI q^g w ^ w*it wi-n’tisr 

*mw $ qif ^it q5R?frFn ^rif 11 ^c qif ^ fe: 

% qrR w ^tr % ^ ^5 f l *m^T w q.#,*## s{ 

^ ^q?r 11 ifg^ iij sr^qiT w# qfi ft*cifn ^ aT- 

‘IItPI 11 ii^c a?T?C^ ^ ^ ‘Pifw ^ ^WflT I 
^?ft ^ witq SIR 11 

qjrf W til^f q^lRf RTtTT, ql^ ^ 3^ 

^ ^ 5n% t i qnf w fvjw ftqjran 

^RT t I ^ w |WK sw ?hlW3 (g^ ^0 tTF3 

WF I 

WWR % ^ it ^1% aRI-R RRT W ^- 

q[^1 ^!%q( it 1) 

m ^1 ^ ff ) 


^grPCT? qi^w 



^•lisj 








^*>040 s?r 




'3liH H 


... ^5T 

TI5ft 


,.i VA4^ad ^ 



.*+ 



1... ^-00*5 

fliiR {q?q qji afRa;^ 















( n ) 



iri^ 

1 

( GalvADizitig ) 

V® 

ffg«r % RRfq $ 

1M.-X 

3«If 5@r(t ( Die casting ) 


§31] SIRIT 

\\% 

3<T^g 

I 


i:;Y^oo4 ^ 


( Tin ) 

^ 5['^T fftsiTH gij; Itai 11 ?r5 

’^Tg 11 rRR ^ TC 'Rf^ 'T^ 

^ ?tcn 11 ’Tf 'itT wm ’TtT^ft, (1!:^ ^ ) 

ttfft 11 ^ ^ 

g’^T 5r^ snrt^ ^ ^ ^th I: i 

^rT^n, ?fe[, 'Ti5?fl ^ ^'f % ’?i3?f^ ^ 1 1 

^ ( ^€i ) <r*^ ^ Trf% % fiT^^ ^ 11 

*i]^.u|(ii ^ m Jiff 'mr i ‘Rl^ ^nf ^ 

<3{g3f ^ 3?n?R ii^<Hi’ii ^ fJ^T 11 ^ ^ 

iff ^ ^ t, 'It ^ 3?TI?:T W ^ ^ Jiff iftR 

vfftRi i?rl?iR ii^TRi ^nm 11 ^ #tj ^ *n^g 

5 ?nm 11 |f¥ir ^r R5ini m 11 ^ikci 55 

% ^ gitPHT'! ?rgRRfT; ^ 90 * ^Tiir irlN^ 

^r \ I ^i#?r tr*if iMRi 11 ^T % ^rnr, #^r, ^j^str 

^ ?rft % ?fv S11 















I ) 

q:^1 ^fl:% ^ |t— 


ft ?T*^ ^f gwRJf ?To IT <r»t 

?Ut TT te,YY S 


1 

^ 1 

1 

qftnTTsr 

1 

{flETcT 

' f^R5nm 

c;^*fle 2^1 

(R 

It.t 

^ Sl 5! 

o E^ 

^5T( ^HT 

, 



eTWj 

UA 


f DO ^ 

1 ^1 

\\.% 



yA 

«Re fe W 
3?TR?r 

^^yODO 2il 



1 

1 fcT wm 

o 0 3*1 


fte ( Nicitel ) 

?rrsi w ^ ^ ^ ft[5P it ^51% 11 ®if Hiifeni 

^*! ^ ttcff t 1 T^fit 'TfT^ ^ 

3!T TT^ "t ( m <1^^' % STirr^ ^ ^TT1> ?TWll%<I 

^5?ft t J ni 0^ S'iWI ^ ^ ^ 

WRTT^ t I ^ ^ *fl*fl'il 

fepiT ?n^;[T^ ^ I Pi^j ?iT^r s^tt ^ ^ ^ 

^>T^ 1%$^ % I J tfill ’Sfil^ 3^1 ^ ^ 

% an \ I 3 'T^PI cftlT ?T^ 1 ^ ^?fl ^ ’ETaTTT^ 

$ Urn % ) ^ % 't^rT Tt ^ ^*n af^r ?i# it 

ft^SKT few (TPft^?Fn^%i mfn 
cn< fl fe ^tlT % I ife ir^Rctr WTTfT ^ imi ^F I I irTTSIW ^ 




















( u ) 


FRfT ^ tTRI ^ ^31 \ ^ ^^TT^T 

% fBT ^ I fJTF^ ZJI % | IC^^f 

^^[5r w m 5ipn % I 1^ ii Piqi? sni^T 

3<qi^ ^ ll 

^ (Cold) 

TTf*r Hf’^l'l W3' ^ ?r?^ ^ ^!TW 

'■713^ ?r ^rwi qit^rm ^i^ir 11 'iIjJ ^ ^ i!;€it(w ^iii 11 

ffct^^r sqrrf^ ^ ^r ii ^mrrpi 55t % ^ ^ ^n^T 11 

??Rf 3r??ifT *mt 55r[^fr 11 ?Si< tiR 

^ fl^ 11 Ij;^ ^Tlt) 5f7I ^TR m 5^ 5f^( 

^ 3}; Wf t (<it ^5 % 3? r f?f?t fTfwt 

9? ^ ^ 5113111 ^ ^ ^ 11 

^ df¥ 3tfi ^i irra'ivf^r *TfiT 'TtT5r ?r t!?rr 11 ^i^ti tt 

^ <rj^ 9? ?ta1| I fl'tt fR ^R5fl JTi?iT 3^ qf3r i 
»TR?R'i R ^r5r It 3?n^ it-n 11 t 

t I Rt 3f^*fl ^ 3 ^ % 573 W 'T!^ 5Ji^ 

I W 3^13 ^ tojoos ^ ^3f5n|% pRMT 

53 ^5T ^ t 3^ ^ ’TC%^ fT pfn33 fft3 ^(Rf 5*1^ ^il ^»ft !if5R3 Pfiivrif 

^ 1 q^T ^ ^ 3?Tr^3 R11 33 ; ^ 

IT ^oDooddo ?Tr3^ flt^T 3?TW f^RTlT *lRi3 ^ Jlfs- 

^ra flm Hiw Re3T I ^ ^ 11 

< Silver ) 

*jf^7R ^ 11 ^ ^ ^ttRf flcft 

11 ir 39 % fTR ?rk mk 33(5t ^it 3 ^^ H 1 
T3 "R wl iRri3 ^(7 ^R I ?ll< ^3% 333 R 

^3Rr R;1R <atr3 Rft ^ l 3! Rft^JW^Sf I i 

Cflisr 3R^R gjfj, iT|^, ^3^1 ?i*ir RRfftis 7^*11 it 

|t3T I I =n?^ ^3 ^IrI ^1 Rfera ^3T % 1 

^T<t ^i3?Tt % ?tt*T srtff^ ^ ^ i3^5rit \ 'R 
sarlww *iin 5iRt tjIri i3f3^ % rr 'm ^Tir 11 RR33R 
R ^<1 w 3^RiT3 l^ar I 



( u ) 

( MttogadCiF ) 

^ in <T[3 11 i^ta % ¥:'T f??fi 3n7^>i 
flcTf I ^fT % fsiqNr ^ Cfsl I: I flT^?^^t 

cwi^T q|Er ^cir 11 q}^ 3 ^ ^ MJ qf ftfsR f^^jr 

^ 1 1 I ifiRN n 3^3 qo ^fRra ^51 ^ 5 fir I f 

% 3 i« iTKii ^ nm qsf 3 ?r . 3 ?rR? 1 1 

iT'^in'T, H 5 R? f 4 |nt qfcf ^ ??nff g) rih 1 1 

iPt^*T (Chromium) 

ni ^rg ^PTitt 3 = 11 % t 3 ^ qiw \ 1 JE\{Spiq Pd^ 
fgcT qrfT i 5 ten 11 ? ^ ufa^nr ^ siPn; ^ imi 

< Staiuii-ss steel ) u id^f frk siff 5!n^ J 

% 5irw srm ^tfqq^r qsr g^T«TT ^\ 1 1 
w'kr, ^ ^ I) % Ifhr ^mFT 

3 iT tJ<?I*Hr ?:fcff f I 3 ?k % dw % fflX^PT ( qo 

Pra^ !Tpl?r^T ^3*T ) 3^11: l 

Mofl qF?t *i(|q! S ^ ^TR % aiqqliT it?n 

I! fWI % f.f m qir il ^ 11 

X *TRfr 33 IT ^ ^iPppi ^ ( 3 pr^ pRf^r ^ i 

* _ 

( TungitcD ) 

m ^ 1 1 

ftlSpr f«frT ^ijfT ^ ^ 13 iYr ^ (Trrin^ 'ir id 3 ?N 

?iR 11 ‘eit wlw fFn^’) n s q irE^ 

t l;j^ ^ ^ ^ Tartar qr 5 ?i^r d: qjrq n ^r 
3 IW t I ^TfqitR! (^ ^ 11 i ^ 

% arig ?ul wg ?t "f I 

d ^ t^|% (R CTIB^ q:.r I [ 

3q^ 'qig?n % rI w? 't 

qi ^ig^rf % ^rjt n t(^ 11 

^*(, flTRt^FF, E! 7 ?lqdl ^ li '^igR I I qRF RiS^TR' SR 

’^ig 11 ^nqyqq; apt^fl qi d^'iq u f^f 1 





mg 


^?rR ^ ^ t ¥tfWciT ^ w ^ '^ig'^ wr 

^ ^113*n *^B^ ?iFpf % ir ni^ ^ 

feqi 'SIM I I 

'T 13 1g?R ^ ijiPiJi % ‘Tig inff ^ *iT 

1?^^ ?ni 3TH>I ^ MT ’^ig ^ ^TT^K J4'M< W5.l*l ?Tft—^ 

^3 ^1 I^IK ^ ?lk ?HTT 

iTRT ^ig^il tHI ’?i3¥ratt 5^1 ^ ‘bt^ 

JM 11 gijsi sMf ^ ^qr mi 

^r^cTT t(0 f^iTR (Prodaction metallurgy) 

ft[*T5T 3nn ^iftrst ?T ^irg stit ?tm ^ 
ml (^) ( Plsy^ical metallurgy ) ^ ^tg?ii 

fjfiftip: % fujT^ I: ^i^ ^ 

^ ?R5?n t ^ ^T3?il ^ ^ gsiil T’C qfe fe^TT^, 

lit iwftfM, ^ ^ ^ I 

tttft 'Tigi?' ‘PT ^ '^I ufiifl ^ ^ig ^ w ^ifil 

y?iT^ ^ ^ 'n^ f l PT’^l^fiSSfT ^ 

^ spr ^ ^ ^ nt ^ ’ ' 












\ I ^ t ft M ift 

a[?f.5T & tc? 5 ?HT ^l^n ^lai w^ % t ^ ^ 

qkf sqiT^TM ftft4f % alar Rfi?n ^^tnn ^ i 

fijf w>«i rMt ^ I I ^ ^ ^tfiPpitT 

^utoNrer >3^^ ^ 31^ % i ^^r, ^^en ttrf>i^s 

{iT^ ftfe) ft w ^ inTT ti^ ^*n ^flft ^ trt^ ft WJ 

^ ^r Ttt ^ 11 ^ ^ ^tT m 11 

'I^«S 

ft n4 ^ 'nt ^ 3Rft ^3 ?t1 3t fftattft^ ^ 

ftsp^i ftt ^ I *3ft3f ^n3iT3 ' fJ ?i^"l % 

l^r atft ^ FfHi^ni ^=niTP^ ( CbaJcopyrite )■ m ft^3, ^ 

{ SiO, ) ^ CFilft I 






























( ) 


if ^ ^ Pt^tsn 5II?n I m 3?T% ?IT*? l%3TT' 

c(h s[5q! ^ ^ 15 ?;^, ^ ( Quartz ) ft^, fe- 

ftrar, %5i ct*Ti^ <n eN«mr 11 r^ ^siicft^r a^ft # ‘»in’ 

( Gaogae ) ffi % I ^ i^ «n3 ^ t?5n 

3I57I? ^ It ^ 3viTa*t ?! ti fft 3% ‘lit^’ 

< Ore ) \ I ^lt '?fR’ 4 h I ?n :t|l 

<n*i ffliif ^ 5^ ^ 

t—^ 'irt2 ^ ato arar i 

^—ai5 ^ 3?IT?3 ^ >3^ fttr 
i —■'?T5 ^ 

13 351 ^f RrK §a| ill 333 

#3 3 ^ *ft ?rT33^ 3133^ ^ ‘^’ 33 STRIT I 3 3TTf53! 

Sfa^m % 33^ 3{fl33 ?RI 313 aiH ^ ^ ’S^'J I I 

3n^ 3 313 it ®n3t it «iH a fa; 113 ; 33 ^3 3 \ 

(ifm 3?t '?fk’ SB! 33 !r?H ^ ^ I Rpg 31 ? 33 ; 33 #i^ % 

3 ?n3 ^ ^3 it?I it il 3 ^ 351 ^|3T 3l^ 3 tfiTT I 35^31 

9i¥ % I ?if3T 3i*n ^t?r ««i itciT 11 

{3*3%f^3 3 a3R 31333 3 3T3 ^ 1TR5I3 aW 

fiC3T nm I ( ?3H ?313 3 ^ fR! 3^51^ t ) :— 


3T3R3 


,.. .., 3T5 3(T f^cT ! 

iT3I 

P-- 

.., .,. 0*9«? 

31^ 


fl'oii 

ti3T 

« 1-« 

r% 

9131 


. Vo 

itfir 

■ ^ ■- 

. 

3Rfn 


,.. ' ... t'<Z 


p # ■ 


5fl|f 

■ « ■ 

... ... 













( ) 


— - f* - - TS 1^* _ 

ItOT. 

t & «rig ^ 'iiTg 3?p 'T^»if' # 'raMI si^r 
53!}f (Gang 00) & %qt ^ ^ 

^ t ^13 tT ^ \ I 

«n flT^ ( riiCTmal) ftwt ^ ^ ^ %SIT' 

tfN fi»H ^<1^ 9,111 tfti} tn 5 r ti^Nt H ?r^#T 5 ii^ % I 

55 q ^ tf^scra ?m*T ^ 

*4[3*Jh 'T'?T^ % in*? *7^ n TTeij ^»ii nTcT ^ ft^lK 

IR*T franak S 5 q ^ wi^ ^T * 3 ^ ?lk *?13 ^ ^raiF tm ^n^nr 
?rR?*T^ 11 sm ngn ^ diMHin 'r 11 win! ^ 

^[cftn (fsql % ?n*T q?nlF €t frRTPn aimr t 

^ *rt '<^’ ( Plui: ) t I ^ ^RTT*rf5Rf fe*n 5Rf ^ 

nWHM 'R % in*r ftW'fl { Compound ) 

nn# I faPRST 3W'^ nn ifim I n 

S 5 *r 5 f ^43415 ?ri^f! ^ ^ *ft ^N'h ^ I qR^JJMd! 

^ qslim % f *irn, ar?! jmi^ 

% fli^ iwn ?i'ifl[ 11 ^15 ^ «*ni *i^ ^intt ^ 1 ^aRi^J 

!i?r *f! W '7 ft feqf?ff sim (nandh 55^ ^ wn ^ 

m snre ^T 1 

T?f ir^R ^ fe^n?Tl % ^ I— 

t, ^ f^d[tJl 4 ? gsql ^ ^ ^nnR ?T?nT wr 1 

*3f^ TiT*rr qR% ^ I*? 'Tpft ^ ^ ^ 

'^*1'^ ^ iqflf ^ ^ ^anHIn R.®*H ^ 3i?T?T 

I 

tm a^, Pi^, fN^r r*nfe q^*! # 
wn I 

V. ‘sftihpn' ( Flotation ) SKI ?r?m ^Rnr 1 
^ *iE7*f ( Froth Flotatiou ) nm %!n ^ 

tftn ^ *iid^il qftncR sn ^ 11 3 ii% ?kt m % 

















( ) 


^ ^ (qi^ qr ^ ^qpil 11 

^15 % SPf ^111 tif -4it '3R5r, 



ao y 'iErSTTilt^R ^5r’ 


( 5 Sl ( 51 # ^I ) # 5 |T ( a# 

f 3fh ti?'-t<i%« ) ?tqiT^ ^'k s’+it qt wi 

t wh ^ ^Riciiq qi% ^ 1 % t tj 531 ^ 11 c?r % 

Hrq ?m!R % qs? ifi 4 ^ spiral!! msfj er %qT 

11 ^13 t ^ w t qfN 

# qicq^ qig qftqrqr ^ ^sn ?>5 ^ % nq ftf 5 W 

?rrqi^ ft sno: 5 ir ^ i 

^jcftri q?!# ft P^PiT?f[q qgrT ^ flft | 3 ?!% f^lft 
‘Efrfft^r fraq’ 4 \ qnq??ifai tCI qi# l 3 <ti^5ii«I 3=aq qw % 
jft? »q|ft 3 r ft ^ 0 , \'i. q^raa: ( qi ci ft irift^ra Fi-nO^ ) 

t erqj fft^rcOq ?aqr ^ dtsf I Tf >3fii^ fjftq m^- 

fqsCT ?? 'iiaJ I 









( ) 



^ ^ ^fl 11 1 % ^ 3 Tm 

si^ % mw ^ ^ I “^3^ f%i’ f 1 ??fiwT 

^ ^ 3 ^q 1 il ^ ^ t 1 miWi ^ % 

"fiK^JllHl ^ ^ f ^ JlTcfl t Wi ^ 5pji;3pif ^5f^ ^ 

5?n^ f|c H ^ ^ ffw ^ ^ qT?T ^ 5R ^ ^n# t errft 

f^'ninl’H jfpH ci ^ 5 r ^ (%TFn i 

^f^sr $ Ir f?TOH ^ q^ :—S % qjg 
^ ^fk q^ffPiT ir^ ^ ^ irqin I :— 

‘W 5RI ( Hydro metal! nrgicfll ) 

^—tnq ^ ( Pyro Tnetollorgical ) 

I—SKI ( IGlectromotallurgical ) 

t'-t ?ns, ^ ^ i^^qT *jt 11 ?rw 
trak q w sq q ^tn t pr 

( Solotion 3 ift qi k*lK ¥T ( Preripiiatioii J 

qr {q7%qf ( Eitfctrolyais) ski 3 ^q w ^15 wq w ?r3 











( ) 

11 ^ ^ ^ 3 ^ fiP7i?R ^ 

fqq^rnn 1 1 vigj ^ qramw (ilwr ??iif?) ?to 

^41^ ^nwT 11 ^ w'-tefl ^ ^ Rqd^ 

ltd) t ?ft^ ^1 qtH ^ t r^iq^^T 5n 3ii«011 q? ’qg 

3 ^ 5V1I ^ 5 E?T "^itif ^ ^rq qi) 

anqvrqKfT fidt I dt ^t ^r# S ^ 5t aIri ^ 

f%qT ^ t l JR^) ^ R RW^ ^ ^FPi «pl I|pi ^ TBR % 

. snscit, R'rq;, ??qi^ ^ ^ ^ 

'Srrrr I s^qr l^qr r ^rrard) ^4) 1 1 ^ ^ ^ 5 SI 

‘^rflER’ ( Roa^tiog ) ^ 11 

?n^ qr ^?ftq q^fq skt ?iq q^iK % ^ % ^13 2 ?ht 

^'sratliqfq^^^ <iiNf^t *ft R# Jm% 
t^fr^r R qtg fdqjrd) Rid) % rt ?r)q^)g’ ^Jt^r, 

aT^i, dtaf, R5ciT, ^Tri g*^ qf rirfiq q^i^ ?Rf ms fen ricit 1 1 

qn? qj Rcftq qiRi riT rD r) srIitt r s^a) It, srh^jr: 
siHq qsR % ?Rd) qid) 11 q? nqsf ^pn rm t fis ^adl 

rnpft m 3iqRJf fS qR& ^ It S% SSSI D ^ | | qf^') 

% (^r) ^ R Ufa qq iq" ?rpq sq stm qqr srk qsi ? 
S^rqiR •flW) ^ fqfq ^ ISflWJ RTffT ^ I 

(iinfteliioff Tfi 

^iRR 4t <nq £RT wtqi^ Rig *n mg-qt^rf % ^ ^ sns 
^ feqr (Smelling ) ff^fd) | | ftltld)q 53q 

^ q^qq fRqrm ucfim Rim I ?fk ‘qig^’ (Slag) qmqr 
Rim % 1 <?T3*T5r w sqRT4! IqRitflq ^ sik ‘q^fqg^ |idr ^ rs 
|tm t \ f^rqq Rsm sr qjg ^ w.^ |tm I CR q^R^r q? r 
fqq#r mg ^ ^ 1 : cttm 1 1 ssl % q^ ir |i ^ ^ 
IREK qm^ Rr% t % IRS 3 R qig '^. saf & ^ ^ q IJB?; mg 
^ 39 ? e ^ 3 Rq %gW % qr ^ 11 5s Jlpfl ^ 
qiinrj ??ia qf)? «ng^ Isfiwf Rim 1 1 





















C > 


^ ififi IT ^ «[tjiw; 'sr^^'ti ^Pl 

?—^* tflrttc ^13^ I 

QfJnt <1^ ir qiaq^r q^ ^?^^^f^ra fji^ it q^iiqt ?t 

attftl 11 C5^ l^'>twl<i 55T ^1*1 ( gangne ) ^ ^ 11 

^ f^alq sail ^ sq^ut^ ( fqw^ tTRiTR ) 5t|5T ^ t 

fT^TJ TWRf ^gtl qifesT ?Tk ai?raji3i ^PT ^ i TI?n^ 

'Tig SRT'T qS 517 51^1 ^ 'i^qT (^ Tifm 

^ t ^ gi^l IT f^^tpff^T sai % fi^ ^ ^ 

qfRqj itt^h ?IT*I [tjisf ^ 1^*1 ’t'flS ^ f^lSHil ‘RTfr *Ti^ 

?Itn t 1 '^jIW ?qq ffcT 9T% TT (qWflT ^ ^ f^5I|ffl<T 

33T % ^ §?n Tig^ ?fN ii5i% qren iter % i tiaw %j 

'jjRi Ti?Rgj!r m ^ sTR iraqs, rt^il? q^ptf 

% m pr cm ^ tr^4 qiTRT t ^ ^ng^ ^ Pm I 
^ '^ig ^ p: qt^r 11 x^ insR Nig f? ^rgfeit ^ 

fw ^ ^ 11 ^#T ^ 5^ q5??r t:—( ? ) Rmt#? 

^ ( gaQgoe) m a^qiFs qR ( ^ ) qi 

^ Pif^ |ii: ^ «((q1 NT q^nf ^ rniwi Mfir % 

tj Nig^ g5r Pm 3n^ q^T ?% ^ ^ i 

'fTOf ^ 

3qpT 'Mq^T ^ Nig Tiqt^ % P qinr qt% 

q^qf’ % TlHiqfqq! goij tPlT ^ SlTl qq% qi^ qtPiqi q^Pif' % 

sqqriqi ¥i qrrrqq? % i iq^nslpi sjar ijrfpj (b asic) ^ 

^1 qfMlq (acifl) q?nm (1% fe%?F SiO* nf qi?!,) qfk qt? 

#T 3^ siMtq t (^ qj qiRTlP? ??^ > ^ ^Tq 
qr ^ qrmqfm 11 ^tinr^t: fq^n#? ^ q 'mlq 
qji^ftq ^ q5;iq f^wr Ti% | qr ?n5frq 131 ^ qi} q|5rm tin} I j 

^ q^iN 6^ 11? TiR ^q ^ q^mf in ?rf- 

qR qgMN flNJ I I 1 ^ q qRTl PMI^ ^ ^TTq?WTI 
























( ) 

I ^ ( SeH fludng ores ) 

^ 1 ^ i3i^3T ^ wvT irm^ ^ ^ a^rpr 

fil^rf} t I ^ 3^ ^r 1 5f%w ^n^m ^ |il^ ^ 

‘^?r<i: <f?ri^n’ ^fr 11 

WW. 

ak Rr?H: (Quart zite)f^5r(?ff % f<t qp f firemT 11 
?p0^r R^^RT, 

tR»R ^ (Dolomit) !iWTi» ijrtTq tra^w f I 

'Rl^ ( NeTHr.ll Fbi ) 

q? ?t %n^ qr sjF^q h ’frim t ??k q qqmr 11 
^■Erar sqM qnq qigt^^r ^ qw qqpiT 11 "MkfTR ( Fluor¬ 
spar ) fiq '♦ST'tti ^ I 

jTjcjf ( AvaUable base ) 

qc 5Rpn ^ ^r I f% ak 

S'to: % q^rq qNj ^ 11 ^ ssik # set 

«R^% TWfr ^r^flt, 'qi«i?sK’ 

ajT^n 11 

'RRF^ % ^^fH ?«rM 

^ ^ qc*iT — 5ftqT, qqji: ( g-fM ), towf, 

(q*nw) ^ q^kr ( ^^) t 
{|k^—W it () ak ^tqrqof () i 
Rifqrqq—(fq^), % inq: nM srrq If i 

3^, l^rrflq ssqqfk 


lit 















( "IK ) 

^ 3% ^13*% ^?T ^ I Iff ^ Hjff4 ^fk 

( Compounds ) % qt»T ^ im ^ I I 
fSpiTi^ff^ g"it % Sfl^ ?RT%T iw llt^ 

^1 ^ ’5t<jf<[ ^ ^fTT ^ (Vtl?^ '^T3 3 ^w®''T ft^ii' ^ ! — 

jjw?fki?rr ( Fusibilitj ), ^^TcIT ( Fluidity ) 
^r^T'PT "mtiHin ^^13 ?n*iT ?*Ri t! ^trit ^ t 

—^T3 % I^r; Tl^TT^ll^ f^'iKrWfli I 

^ ^I5r ^1^ ^ 

—tTTT ^T *lk^T5r3 

^T^ttw ^ ITI^^ % ’Til ^ SCS3T WIT t I 

^T?! ?I 'Tk^TpRi 51^ % WT9 3| '^13 ^ *1*? % 

I ^ ^ Tf 3W5(n # 11 !T^ ^ ^ 

?T^=it ^ ?rT% $ wi I 3ih r^r utik '^ig ^ftrar 
11 iNt % ^iRTir ^ng^ ^7 (T? ^Twa Ml ^ftflt i 

’TT frrft^? btri t^ig % 3 ?ir^ ^ RigM m ?*it3 
RP^'SJir ft^I t I cft^ ^ 55n^ 'IRTI ^ f^l^ 55*1 ^ 3T5m 
# ^If ?rtti ^ ^ ?pq tl^feiii fJ WT ^ ^ q^ 

?iiqq % I qi3 % rnqiTR ( Heartb temperature ) fi (jqt 

5fl^ qi} ^rnTcTT ^ 'sfig*l^ qSl 5 rt feqr ^ifit I; i 

?f7T?r qqisT 5rkiq q5i?r S % siin ^ 

9r^ ^jyfcqf ^ ^nfft % i 'tt3^5t ^rflq qig Prih 
qqftRi ?TTq^?Tq| qf WT 

qqR «BI TlflflTI t C??RI 4?TKH ^ !■' #[ q ^ I 

4i qrg^ % ?—^RifqR* ^nwri ii—^Riq^qiT sttwr 
( Formation temperature ) tT^t STEJRfMr, tJ3 tR5Tm 
^ {>1? ?rR?qf t i 

fB%w (i3i,0) ^ ( CaO ) % ^<^ 

srfqq; rl ^tt I ?m qig^ wwk 'qq <3^ ^ | 

eiq q? ^I "jfTST % I 


























( ) 


^ f%!?r 11 ‘^^ ^ fM?r%^ ij*iT ?fk 

?r5T?rf^ ( Suspeaded ) ^r^feqT ^ *I^ If I 

’^IglTl % ^l3^(>lt ^ JiiHUi: ^T®TRt II 

^ f 

P 

^ig^r ^ 5q%T 

^ ?rT^r ^ ^n^?ft ^ s^ral^ ^ 

1^ Rfr^ SI^ -Jlirtr I f?3 ^*l1 % l%!n 

iiw |. t—^ ^1% t, ^ ^ ?nf!?t qr PiU % 

5?T S l<i qi2 ^M Tf- S qiiiii S ^riq 

^ ^ B— ^ 

f^^PI 41-IS ff ) ^—C^TRSU ?IPTH |^H|[^ ^ i 


fas ^ Tmf^ 
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^ pr wt tfMi 

^ TRnqfei qw, f^Rq ^ ^ 

11 !%«} ifl m ?T WTfW w t 3^ g?q ^ 

{qt%«ti[ qtj 11 TOTT^ ^ f ra % wffraqi 

5 u(^t.!tjRft qq ( Microscope ) % ^ \ 

wn^ ^ ^ ?nq ^ ^ ff ?jqi?iT t % q:i* q^r qelfe?: 

cjT^ q ^VG, \\vsf ^,j3 

q??TP0 % \ 

^ "RHI^ fqf^ HraT'T % ^!T3^TK 3t% ^ t I 

qr ( Opjsultiae ) tJ^ft I [ a^ ^ ( Crystal ) 

^ ^ ^HrgHK fq^RH 1 | fefl g?? % ^ 

13:1: % 11 qf^ ^ ^ql ?rq^R: qf 3 

% ^ ftqj^qqf Tqt f ^ Hti+K q R?f^ ^ % ?iTTFr 
fl^rT 11 gq^q qg^ \ \ ^ 

qq IgqRF qgg % ^ ^ ?iTq tPn t w. tql ^ tht 

R=tri=^ q F.7 % Iqqjfe ^ ?3q?K ftRygr 1 fB sngr 
qjg ^ ^It g^r fq^reg, qnff^^firg ?fk qi?q fqq#3 5 ^ <pf 
?i5?tq ^ 11 

'T^tnrpff % ^rq^qg ^ f%q ^ f^qi I I 



qi^iftRqiT, gTqr, Pt^r^ (), *^■ 0 ) ^qr, girr 

q^ qr^qfl % tchi^ qg ^ ^ ^ ^ grr^Wf (K 



























^ 11 \s 1 5R % !i^ 

(Face) % ?!r ^ fRITIS 1 I ?T ^ 'Tl^ 

^fej ( Face centred cubic ) % I 

?RTf^ ^ €t sr«*n f^ifef 11 

m qfif^ % ^ ^ ?i^ ^ qr ^ ft 13 ^ 

31^ ^ ?T% % % ^ <i7f w 11 1%^ ¥» ^) 

WJ ^ ‘3^: ^1*1’ (Body centred cubic) % I 

en?R53r 3[TiTH 7f ^ % 'TtRi^ *3t: ^ I qq; i?fi% *ir 

fqR[ t^rq '^^(^ qi 3r?i% 11 

2 Rsr ^ ^ 'Rsn^ q^lsiRTT^ ^ ^rsrr ^ '^ 13 ^ % 

'R*Ti^ ^ isHt ^ s*RfN?T 11 ^wp-T ^1 ^Ttprf %<n??i^ 
qfef qife?? ^T^j ^ ^r^RT H*fT^ qT^f ^ \ i 

Q Atomic structure ) % ffk 

qm ^ ^1% ^*1 qilcfl t 1 

t—qilR t «r[3 % 

fetTR % 11 ^ 5ng?ii % 03 n^R ^ ^ll i1^ I 

^_^[3 % !I^ ^ % q^T^ (5tfe?I 5qqi^ 11 

^ ^qqiR % fit I 3^ ^i^tT qsfiq frai 

q^^i+i< g??q 11 

113 ^ «n3 fet t ‘q^ferq' (Solid iolutioc) % 
^ M ^ I, tR fq^it *it iTig % ’qig ^ 

qfifq (Atomic lattice) t tHR qsTT tt t ^ m qwT^ 
qil lq?EIK 'J5 'Ritnj t flflT I ^ ft 3^31 I % 
qsf *t 1 ft*r a^R q^T ft) iran: qn qprtt^R aw ^ ^ 
agar {^1^3 ^ % l ’^13 €qR 'rr^ qta’ ( Parent 

metal) t qtsk -ftt s:? fiaf 11 

iqigirl qiMR^ i^aq qfi I ?3fig 

5qR?itq; %q t «l ^iraT fl^i 11 ^13 ^ ^'k 

cJffPRTt % fqqsl 3CPI3T t ^iqfricjqqi HFtVfi t fTT ^it "I 
3 N?i ftifq t API 313^ 11 

^ qig apRR q? ^(fr I" ?Tk qq ^iqs 



















( ) 

«=fi^ w !t^ tc^ tiR^iiiT 'll: ?rRi? |iRn | ?fh tit 

^ oIThw TT Wfr fltTT I I ^ 'TII ^ ^ {weft ^ 

'Tig ^ ^ ^ ^ tHTiTH iiin ?niii ft ^ tRt^ Hi 13=^ 
^ ( Time temperature curves ) 5KT ^rfer ^s*iT 
^ I ^ Tgi It t &5if^cra (f*n 

»Tig fwrg % ft ^ 5rf (jm fejs} 11 w ^ fftw tt 

sriftT; 1^ ^ ^ 'TiwT ^ qf Tqftr ?fk ^ fwq f 
{^ IrS^tt ft ( Sfetallography ) f | 

g?!l 

?R 3q gqil ^ ^ft fspt% Efirtij qi^ w ^crt 
^ I ft ^qt JlWHrf: CWI (Strength), ^stTJlT (Hardnrss), 



^RTiqi ‘ftqfft evirW ( Elasticity ), qqqqqlqm (MaJlea- 






























( M ) 

bility ), tnawT ( DucstiUty sir ^ ^ ) 

sm ( Tougbtitjss ) 11 

^?n ^ I It ^ C^tH ( Tensile 

Strength ), ^1 ( Ctjmpressiv'e strength ), ^ 

CfST ( torsional strength ) I 

^ w ^ SIR ^ ^ I ^ 

atral I s[?t: ^i^f t i qrr ^cit 

^ ^ ^F ^Iwi SIFT ^'1 3:?f t iFff ^T ?>TI I ^ 

% fel ^ ^l'H^<^'t*r!j H^^FI I '?T3 % ^ 3^ ^T 5(Fh 

fF^F^ ^ e?5IT ^ 1 % 'ri^ '^13 ^ ^ ^Hcfl t t 

^ 'TtF^ ?1 1^ t ■ 




tit ^ »Ftl^WhRftT 

5^1 |f 

I^F^ ^ fTf flfWi ^ w^- 

^?JT‘FT^ft I ^ 3tnfl ^ 11 'Tipfl ^ii ?3^TT ;n^ % 

ilfl ^ JFt^ ^ €F 3^>i {^ snm I m e^it ^ ?n^ 

^ 53; ^F^q^T I it^ ^ t ^ ^TKirt 

^ ^ ^ ^ ( sqro ) ^ ?fk ^WWFiF^ 

I^F^fI: ^ *Flh qs^ SrsFit ^"hF R x^ ^(ll I 1 ^ iFllTtt x^ 

1?^ % ^iF^ft t ft; 3 ^ ^ %-1W (area of ci'oss^ect 

ion ) flF3 i ^tX} SThT ^ qi^ ?^ ) fF 1 X^ 

^iftI ^ gftWF ttcft I; I 3^3 qjl ^ ^r 3 fi% 


















^ r ^ fRT ^ fT-Mr ?J«q^ 

( test piece ) # % % [^ c ?5 t ^ ^PTRt €t ^ i^ia 

^ <Ri^ siN*! fi*ft I 

ff^T ^1 *1^ 

q? qgsr JiT^ ti^n 11 fire:Fcr 11 'i'^R^^ wr«T 

% 03; ^ ^ JiPT S rr^tf^ & ("^l^li ^ sin ) 

f^qr ^ 11 Ijf^ ^ ^t 1 1 ( lever ) fiKT 

*n^ ( ?f|q \ fTif) 5 e\ Ti^nFii ( fulcrum ) ^ |T • 



?i5iRn; ft— 

fti’qR ^ qrfe JTRj qfit 11 ^ ^ 11 

3iq qffiTqr ^rartr ?irR^ ^ ^ t fR ^ ^ qtiK 
BTRf qr %qT 11 ?Ni qffhii? % 

^ %3^T:er ^ qfl s^m ( jjItr*? ) iti^it 

^ qir?f) 11 























( ) 






Hg 

efirg e?H 
?g irf^gif ^ 

5f^ ^ 

^lfTR;(^Elo- 

ngatiop) 

gsiHT 

(l^) 

g:l=t5r 
%*n 5?n 


s« 

?v 

<ih] {%^ fin 

u 



flllT 


'i.^ 


iii^iHn l?n 




fWRf 


'JL 


ilir 

a'CJ I 

*i.o 

VIC 



VLo 

v* 

(IR > 



VLo 

iiT 


Vo 

I 


mr 


t 



#(T gn(^ ^ ^ trc ^^iRr? ^ q^m 11 ^ 

^ig fer 111^ \ n ^3n^ ^rra?^ t; ^?ftl% 

^spRt ilir m ^ ^RH t ^ 'B[ii ^ if ^ 

5^^ ^ hjTt 11 iiPT! ir: il^i'11 

f^!i^ 'R liWdT I 3^ ^^srm ^ mr ^ir ‘lAfi erfft' 
( compressive strength ) ^ ^3T11 ij ^ gif i 
Wf Heft I I 



















( ) 


(cast itou) ^ W. 

% I q^4 1% ^l5T| fli^fT ITTfif) ^ ^ t I 



1^ flo U <|lf;fl 5TtT 'T^^n tt| ^ 


^ ?Tl^ ^ I n^n =TTq^ ^ ( tensile 

te&tiiig mncUina ) ^ f^f^a ^ Cf^n •fiwt 

^cftl J 

t—^ 1 3^ g^u 

q.fTR *n ^f?t^ 11 wi^rr c^nir *t 1 ^ t, q^ 








C ^ ) 

wr*! I, ^ ^ ll^ % in’? ^Tr*i e? 

5 t?il ^ f ^ ’Trg^fl ^ ^ 

jmI I 




awKiu sq^K ^ ^ (file) 5?JTFf? % ^kt ^!Tr?]fn 

^'Tf ^ 11 (Moh) intf^ l^nt^ % 
^ ), ikr 2 ?r <i^^if' % ?ri ^ (% 5 ) 

'RT*! ^ ’iKslirti '•ii»f^ ^ <15% % I *^T*nri5r ^ f^f 

^ ^ I I ^ q^r*f ^ 11 

% ^ TOtTm iTm 


JiTT^j wpqi 
I 
\ 

V 

\ 

tt 

c 

K^ 


qrr^ 

P«!'^*f qr ’a^ 

WR?iR 

C^ilC^ 

^» 5 r?rR 

€^ 37 ? 


( qmr q1?qf ^ ftw t, qm: ^ 

^ wk is % qj ^ 1 * % % 1 
^<?iT ^1 ri ^ : 3 q^ qigfq^ q ^ ^ I 
^ ^ I qfk rr F;?!n^ ftfe ?iwr ^Ikit i ^ra- 
il (Brineli), 1 ^ (Vicker) (Rockwell), 
(ScleroscDpe) f?qff^ qq 1 qrr f%qT ^ I I q^Ff 


















C ) 

^ f I ?M 

^■^^.<^HTg t Iw? ?m 5 R: ^ 'i^ (^ ’fE^ 3 TT % 

f^tff?? ) % ?nq^ ^ ^*ir ^ t fe: ^ ^ tR 

¥T5r[ ^[cn % I ffN^k ir ij.^ ^ jqi ( (iepressioTi ) 

q^ ^err 11 q? q|i wia ^ ^ ^ '^?t ^ 

11 ^ 4 q 5 R 1 ^[qf^ ^ 

qssl^T q? ^ % I 

^ I 

qq ^ ^r en? ?t ^ t I qfq^ ^ ‘C’ % 

qrpiiK qq qqf ^ fetiilt H’sti ^ ^ 

3^fT cHTT ^57ir ^ I ^ *fi4k<i f ft ^jHiii 3'^ft 

m<R v^ f^i '^lai 11 ^ ^ T'^n^r ^ q;u ?jiqq 

^ 5 i*i\ Kfcft 11 ^ ’a^t vng % 5 !st # ?r'm wlkq ^iq, ^ 
^400 FiigkR ( c;i iR) qq 11 q? ^qiq 

qq tpq SKI ^ 3 (q?r f%qi % \ i^qiq Vi. % T^ 

{^ 11 ^ qrg % fi qWt ^ ' 5 ?? 

511^ I_%l^ ^[g ^ iAt ^13 ^ qiJt I trig q qA p; 

f;RriiT % sqiq it ?T^qN^ SKI qiq l^r ^si^r 11 qtq % 
?T59K q % qiit^'iTi it ^t^qT q? cfl qiil ^ i qc 
«63toTTq^l’ ( Brinell barilness number ) ssivfTcfl f I 

^1 qt 5 il qq ( 5 qtt) % 'qrq ^ m qqw! qA< Mm 
q q^ ft qtq| 11 qi3 % tq 3^1 ^ qnr ‘qqq'T^qm’ I: l 
q^T ?Aq q^qf s# g^tr % q^K^r qq^ 11 qig qrfqqi 
qqqqqtq ftat ^ 3^% 3rt^ ft q^toft ^ (qt qK^f ) qqit sfi 
Hqirft 11 qi3 q qrgfeqt it iqfiqlq % qqqi^nflqqi qe wnt |! 
qgqft q ^qi ti'iiRi^ qqqqitq flq[ ^ i 3 ^ qijj^l it qqqqqfqciT 
^ ipR sq q«K: 11 







( ) 

mm 

V—tlT^ 

H— fl*n 

»—^TRrr 
q— 

t—^ 

t^ig ^ *Tni??n 3? ^r eRit % w ^ ^r ^ ^ 

Itcil t #< ^?rn (iR ^ 1^ 11 % Tw gnr 

fiT ^ni? ‘?ira^r’ 11 ^ ’iiig ^ wi stR ^ ?r% ^ 
ini^ ?r{«t^ tiTtR ^ 11 

?if?i^rri m m 

t—#itT ( aifR ) 

I — 

V—^T^pftl^rwt 
\”^tt 

«— 

c—tr-uT 
%—?ftRi 

'^0 ^ ^ ^ <IR ^ '4115 %r 3l 3?I^ f%(^ 

^ t T< 4iiK 5=Ji^ ^ fTR g^: urjf ft*i& ^ ?n ^rar 
11 ’?i3 % fH g<?r Ur ^tft ‘?r^f’ qf ^’?tTKfif % i @^5 ^ <?i 




( ) 

?lTfn ^ I" ifk >TR q|^ ^ jff^i I vrtg 

^ cT^ m it 1tTR ^ ^ ^ ^Rn t I 

?i^ ( Ipmact ) ^ 

^■TitT 3r*if(^ ^f'li^f; ?r5^ ^ isng fesfl ^ 

?rR OT^tei ?t;TT I jpfift; ^ ?r ^ig *ft ?rwTW 

^cft 11 3r;[n^!i % ^ iRSR %: 

*itft 5R 55 5IT^ t ^ rPM fT^n ?rs^ 

t I ak ^11 ??<r[ s^irj ^ 

t ^ 5 ?^ t 

^Ntm # *f#? 

1^ g<5 ^1 ^ iRiK % if? i ?ni^f5 

( laod ) q? ?if^ stqjfeq ^ | srig ^ ^Tq ^ 

3ia% d ^ 5R ?ih ?ns? qq ^?(p^ ?]% gq^ ^ q? % 
>?iq ft ^ftt '?|f' { Die ) ft f ^n ^T SIRTT t t 5 ^ ?[ (%fe?T 
irr^t d^*% 3R{ fftwf llrTT t ^ 1^ ^ qfp: 3^1 f%f^ ^ 
Kitft t TB ™ % g^Ef qiri^ ?ni^ qq % % ?ii*f tri 

% I ?5i? fcqrfe {ftf^ct qR % 9T3?iK fw ^iiffT I; { ft 

|f4l% q? ?| g?f ^Iqn: gql % ^ I I 

*?(*! ft q%n ?rr?rcf sti % qn^ iftwr g^fi ?i|tif I qf 
qt ^ ^ ^ffriT I qr gq ^ 11 qtg atqft ft ffttt ^ qlft q^r 
d SIT^ft t I T*ftt ftqfttqrfe gc q| ft q>(^ % qff%^T 

qrr ( Scale ) q^ i^ijft qrat ft ^ ^ 11 it qq 
5*TM |qt^ ^ qfft ft Iftqf^ ilqf ^ I q? ftw it, qrg 

3(RT ^ ?riftq! mm w. \ l 

vhpRjt^T 

aiqRqrq: qrg^ ft?qjftl?r qfl itftt q^g ^ 3qfi*# ^Iqr 
cfpftr^R: qr ft ftjRqfw ir ^iftt % \ ftq?, 
it(^, ift^qq iRTift qr^qT qigqft ^ qsn ftftt I 5rf5r 

qq qrftt ft ggiift ft ?? it ^mr ft i 











^ 5[in ^ 

^13 ^ g<g1 'rdi^nr i^fln^, TraRRrf: ?rr(^ ^ 

'K^ ^ fipr 3 n?rr t, ?r% *T|tf^ «Trl^ 



(Microscope) tRr t f ?ni^ "r q| Ttli^qf 

qjvnfcr t Ttr^r qtq ( Uotallograplij > 1 1 

^ ^ I fSw% ffRT MTga‘1 qr irg ^ 

qrRift^ ?rqqr 3^ ^rffrqR % iwr qsr ?Rqqq fen ^mn ^ 1 


































( *#« ) 

^ ^ srg ^ 5^7 7 71 ^ 7 ^ 

^111 ^7 cTTi ^ ?jr Tif f%i% l^m vff f^ijR ?:?aT 1“ 7ig 77 

3f7*lR 77^<n I ^ ^ ^ ^ 

5T^I f%7T 771 | | 

71f % 7717 7 7? fTTi? STPI^ 7^1 ^71 I 713 73 

7T3 ^ 713 % 717 ItT ?rr7W t C7 TTcl 7t ‘?fftR! 

( cooliog curve ) ipr tt^K ^ 17 r | | %Rt 1 m 
TTt 7117 f I 771 Tnj'Tl^fTF 7^ 5KT 71?^ 713 ^ 
7771 ^ B?r7^ ^ 713 ( 7T 713 77^ ) ^ TWmPt^ 7757, 7171' 
77R a7T 7t^ 377R 7!T 7717 ^R 7R ^ ¥17571 \ \ ^r?l1 % 
ftllf^Tr % 7Tf?7 ir ?ri5r^ 7^ feTT =51(771 | 71 Tg^J R77 

I" t 17 ^77 7:1 717 7^7 7K1 sf]^ Tlvft 713 

^lltlRTi ^77f 71^ 71| 7?T '71 TTi^f) I 

7(3 smwl % 7^1^ % 7517 7 Wi^ 7r{77i H^fTtlT ^ 71^ 
^J[77( ¥177 ?1^I7l^ 7^ t ( affiRf ¥ Rl^l^ 713 ^1 713 
tf'JI! <771 ( Siructurtf ), mnuuifictiiring 

liistory > wfliTR % thr <1*7 (7^ ^ 713 % 

( Failcrc ) % fq 77 S 7|7 ^ 7(7 | ( qjfR^jrf^ 7 ipf^ir 

|17 71^ Tig^iiSI 51g 7314 7> tpTK 37 I 715 Tfl 75< l^^l 
1 1 ‘?ri 5 %f^’ (objective ) ak ‘^(f 'ftn' ( eje-pkce ) ^ 
7n7^7iKTT37« 73^77 ?r}7777 ( magDifioatlon J f^3J37K 
7^17177T7T 5itr ?ffi7r I I Tst 3|^7>!Hg TStI % ^pq 
<5^ ^ ^7^ 713 ^ 71 7^ "I [ 

7T3 ^ 7f7 T.^il f| 377 % q!d7 ?rf7 ^ jj[q ^ 

=7tfl 771 7(7 ?7 7>1 3f'7( ?rRl ft ^ ^71 7FTT | ( Rl< 37 ^ 

77? '^1 7 77751 qf|^ 4t^ 7^ fT?¥ 7R'|^ o; 7^ ?T7RI (7r%5j 

«R7 % 71^ % ) 7ll^7 fw 5(171 I I ?ra 7 TlE^ 

71371 ( 7,7) 7 7(1117 ^ 37 7^1? 4j 37?7 iTl a<? = 77^1 

^I ^mi I I 

7171757: 7|#17 |7 73,% % flit ^1 ^1 

^1 q? %R( 51(71 I Rs 377 \m ( Cracks ), qf 








( ) 

SR | ^ I qdw pn fiR^T ?ftcr 
( wrought, irop ) sp^i ^ t qt fer fi^ 



^jnf?m (^f qir^ fiqr fern f^tr 

i ^ q ?Y q 5,#qT W 11 ^f?ft I ^ ^ ^ 

I I ^ SfR % ^ITq if 3^f fqj^; ^5c|f I 

^rg^j’a stri ^n 11 q aT^ S ?i]qarcs 
tJRT TRTRH^ ^ ?T^tT SCtR JamqT & 

3rr t ( 

qtfe?r ¥1 ft tra? % ftrl^ % ariVrqR 9 itR qq 

fi ???rir I llr% ^ # 'i^q’ ai qri^|%a 

q?qi I" I qnsrfqiq qfr 1^ qf 1qifesa q5J ft # ^fq^qj 

Ti^naiaq! r ^fera arra f^qpiT ^rai 11 a^ ?ia^ 
^al 11 ^ aaiqi am 3r*^f^a ?t ?Tqq ?i?f*i ?i5Pi 

qi3 % ?iwa t?ar 11 er^tw cana % sn^jiata^r ^ 

qfa5ta *ra?ii< ( alcohol) avr ^ jj^ira ^ ^ ?rw ^ f t 

qfl ft aa?qt si^aTa<f ^ sirr^a ?faf Tt aga a 
^ qf ^qr R^tt ^ 11 wrqi ? i a feat 5ffl 
{wrought iroo) qtr % qf# f^^T 11 fP^a 

% at^ af ^ ?Y %at it ^ipii f i qj^‘| 

'^l aiq-sr "fiai'i ^ awi^ ?)f«nB s^r^a ?ial "t i a^a % 

'Itw—ffRT n alRffti <R f^an aT%af al aa ara'r % ^ nfr^ ast 
qfta^ asf -:r awr ?ia: % n^al^ar ^ a aii^ft ^t^a*t 
11 ^ aii a f Rri atm ^ ir a5<5r ^ 'f | 















( ) 


( Solid solutioD ) ^13 ^ Eirar 

<1 ^Rfl t ?If ^f Wilfft % ^^J^ t % 33^ 

'Tfl^ ^r ?t^ I i F^ fi^ ( it ^ Piari ), 

?irR? 15^[ cR| g?r Iw ^ral ^ ^ 3 ^ 1 % ^ 'iff'aT^ 

^rwl [ 5^5 t t iTRr i ling % ^^!J fl \ts % 

t^r ^ in*T %\ tiT^r q:^ slin f?, ( ^ t 

M(d!ild ^ 5iqtl t ^f] ^|E[ ‘srfpfn’' ^hI^^<| % I 

3?r% mr VH-H ET^ wm 5tk ‘^’ ;ftil^ i\ q?il^ 

? I 11 =H«T*i era’ll ^ ^ % j 

^ e? ^EfT 11 ?r(T: ?r^l iqft % ^ 

^ 3?ral q:nq? ij iT&^RT t ^ cRffi ^rrflt 1 
Nq tw \'K t 'ftEicf, I^Rw Vo jjirfqrET ^rear Ij ^ ?f^- 



{^ to ^01^0 qjrliil ^ 

qkqi i^if ^ 11 f?w 15% ^qr WFr ^nr^q % qtn 
<15^ 'Jl'ii '^*iP(WM % ^ { 

^TffVli^ nieialjic eo^upuufid ) 

wf t ?faq% qHiiq: ^ 11 irqtl ^?il% 

wqf qi^qJlqqfT #< % 3’^if^?? t ?qq ft 5rm?Tr 1 












( ) 

o #0 ’ll: sicRRt ^ ?r?m I ^ ^rrin^ 

<IFTJTR VC. ?|^ nljBETcr % ^ (!rai »ll5r fl^tt 
^ WI 3 f^iR V ^%ir?T tTf^r ft, i© % lifi^ 

tz\ ^ ^ ^ ^ Mr ?ipf} 

I Y iri^ ?!Rr ^ 5?ff ?r?fn ^ 

^ ^ snar I (iT^r am Ufrr amir 1 1 

^ aTfi gt% % ^ it m?tt\ aff fffrr ^ 

12^*^’ 5TR1J ^ $ W*T Cf 3IMI t f ?rRR^ 

arrtipr m q|^ sitfr er % ?^r ^ 

W 11 ?ra: ?r^ m ^ Ei^if 

‘traqfj ^Ri^’ % ^$r^! frer^r qr?^ % \ 

^ ft^ ^ i 



«w qig 

r?t (f^Rm RTITpqg: en. nf^ U Jrl?RRr 

i^?^l*iiit 'k ^i^TT %) ^ raiTT ft *if I 

»iT*T () 5r»if f(il^ 3^ siTJi 

} V ?ra^f3 ^{Ji? ^ 1 
( Eutectic ) 

?t 'qrg ^f'wt it i^sfi ^nm 3Rr gig ^ 

^>r flai R !r?^f STB % ^ ^5cn 11 3‘^if^qrpr 






( ) 

f% 51% m iTRw #c ^r% ^ 50 tm I! 

Rfirt % "Tig 5f^ W 5R I I 5 cr« 

% RR 'itig «'t 'T^ 5(1 ^ 55 ^jTr r |5ci 

% W Tf% %. I 

( Dendrite ) 

m l5'T5r[ f^r ’Tig 5r*iaf I ^nt Tri ?% 

5^% 5rq% 11 % sfft-wtT ^ fert?fi % c^Tff .TnijfR 

sf'Rfi % I f^ ^ ^mi 5if[ 5<f ttfli i I K5 

55 TsJ 5R t 1 f ^ %9 RRT Til R^TO 1 

m ^tg ?RTI qqi *?l l s^lt ^ ^ q^fWR {Annealiog) 
5|iT^ ’STR:^ 1 ^ 

f^rrr m\ 11 



5*0 ^’s ^^TFf? 

?5 ^TiRPT 5 %%?f| 1 ir 5 i (^’TR ?! 5 Rr ITR felT 55 T ^ ?iVr 
®rsf 5 tng ?rh uf r ^ ’rg |5% 1 

?5 5 FT W 55 J t I 

5T<55 5 n% Pm fteg^r I: t5¥ ris 5l gf^fi nf 

\ t ^'T ^rfe^pjf} ?r^Tl^^5r 55 (%% cri^ y^U'-fl^j’iii 

55 ) rmiTir ( Magnifioation ) i3?P ^!?jr 5f 11(5 %< 

55 5 % I I 55 5 t t^r r^TTf 5 ^5 155141 f %5 ^ t i 







^ fTl7*?R STW^ % TI^^ilN CfTTf ^ q; 
^^RiT i?mi ^N 5q^^ n ^ ^ I fST^' gdfl 

^r ^ % I ^ptrijr: TKitrtq' Tnq¥ ( % %q; 'qiini’ 

% a^ W ^ w f) I'i.o'* 51^ ^ ^ 11 

?IW[ ffT dlMHH (T^ ^ rna^ qq! qr 

*(irmm5’ ^ 11 f?r% ^ rnr^c ^q ^ pn% ^ f 
‘g^iqpT ami’ q?jT ^ '^rtI 1 1 



1^ #0 

tjrmFf ?:? ?» 1 ^rmR hn^ % 4^ - 

*n? qqrq % gar <k qrq^ffer \ 1 ?q qfecfqi 

ft qrr qi^ ^r^gfa diann fT ll^n? 5rqiqr ^ 1 1 qq( 








( ) 

IT ws 11 IRTJT STRT dmi't 

'I? 'R ^ fTTT^ JRfR ?! 

^ driqR *Ti^ ^ ^ ( 3^?nT qrrq (%^ 

(R ?nqifi^T — 

t—<IR ^ 'T[g-5?TR (R sm I 

^—ciTT % qfetR ^ ^115 % qrqi ^ qR^q j 

\—aiq SR! tmg*q ( TKermocou jil^ ) q 
( E. M, F. ) ^ wtf^qN I 

Y—<!H SRI EITT srk q^pRT ^ 

11 —gs 'ISt^ ^ I 

fq IttSRt "R ?ra?f(qEI ETNqn? ERT ETFTqH ^ #11? 

RMlcli^tt ^ ^ 11 


311 iim JRTNJT 



! 

q«|iRI 

clISHH ^ *i(Tq* 

HR? #!T 

! 


4! 

9TR 

1 

t. 

qRS EIH Rm 

Yo ^ It® 

^ IIBR 


IRS 3R 

(^nINq! RiftRil 
5[*ii str(*if% 

^) 


» J» 


%!raR cTMqiw 
(JtntE^) 

^ llY* 

rte ^ JIHR 

Y. 

'qrg JRfR RFra 


#r "rrJ irir 

IL 

i 

3^ em- 

^c;o % ^ eao 


1 

*TN^ 

] 



























C ^ ) 



^m^ 

i 

L 

arrmif ^1 ^- 

fl}*n 

! 

1 arifrm 

% 

i 

tlFT-f^^ 3^ 

tTR RTT^ 

( Thermoelec- 
trio pyrome¬ 
ter 

e ^ ^H*o 

!I*?R 


^13 

e % 

n ) 4 jPffif 

'S, 

?i‘K ^hr 



c. 

glT 

tTTT^ 1 

Vpo OTT 


n. 

?n^ 3^ 3iq 

*Tm5 




( t^a^bratioD J 

tiprq I (Tff 1^' % ^twhH ^ T?m % ijfef 
<TfeRH ^ ^TTT^^ t*ITi7^T ] gqqt?i ^ ^ ^ q^ 

^ ijRfJi ^ ^rffii; I iTRi^ir % (jsstfi; ^ 

?FTl^ ^ traal I: ^ finJTR ^ f ^ (Cur^^p) 
^ ^ 'ji[-jT ^ g^flT ^ ( iTyJ! 

? — JTT^ffH^ (Primary) 

(Secondary) 




















C ^ ) 


flRW ^TRITR, ^ eim??! 

^ irr^T’^N^ (Cftlibration curve) Tt 1^ l^lR^f {^ 

^ 11 


fS#!— 

amm 5RT gf?: frmPT ^ fiMR ^ ^ 

^ rw ^T11 

?rii ijnSr^ (PriiQurj oalibratlot) ^ 

ef& ^ 3^ift f :— 

t—^ . "*' |o 


^ % 34Ncni qit tlNM 


^3* ^3*1 sqi % (R 
^ SR 

Y—,j 

'i—:3^ „ 

^,, 
vs—g^ m „ 

=:—e(T^ 


E.— 1 ^ 1 ^ 


?*#* ^O 

^^t'c;'’ io 
eo 

Y?e.V 

Ufl 

So 
V So 


d iq f iR iTi^*T ^ 5it*Pcf ^ SIS S ^nr 

*TTf*l ^ '^I't % ^1?JT % wl< 3^% -^i^tiK tlN^TR ^ 

^Rf ^^iT 11 ISrsilwreR S rrmn 

*iS’| 


<I] 

tlTTOR So 

£55!? ?rM 

V*^" 

^pirar 5TM ( Dull red ) 

tXo* S 

t^RTflf ( Full oberrj red ) 






















C Vt ) 





' ^TNTTR 

5^ vTRT ( Light rerl ) 

ci'ta'* 

HRift 

5L<s 0 * 

inf'fkr 

. l.'i.o* ?r »eoo' 

T^ff 

ny.o' 


? fll'fg'iT ( Tliermocouples ) ^ tiri quo^ 

( Resistance pyromerer ) ^ q^jJ q, s^qiq % jqiq^ ^ 

^1-41 ^TRfT ^ \ * 

fjk ^ STMijiq^ [5pt?nT% 

^ ^ <R 3^q % ^iq !n ITW # cTfd ^1 fl^Rcn % 

tiii^tH 11 

^ *TN^ 

«Ti?F*r m itt^j '^isqitn % ^qi qj^ % h^ir % pr’ <r 

?ra^?T t (IN % ?Tg?rR t^q; ^ qi^ qq urn 

^ I ^ sj^ ^ iTR qiT qtq f%qT ^rtH % t qiqrtrtra 
^ #TR - V-" (qr^ qq ^ ^ ^ ^ 

siRi j^cfqi I I f%g mqqs % qj^ ^ ^ ^ 

^ ^ q:T m % % 5qqiiH q^f rq, 

11 ^3 qf 3tRT ^ Tfl ^mm % 03 ^ 

mm^j JT€R % iq^ qi^^ iTNwt qrr 3 q^> 

^ »PT ^ ^ ^ 31^ ^ qqqf- % ^SifTqfcT 

cnwTRt^^it) 1%51 fqtqr^TRnIJ 5=r^ 

?r?^ it^ft t ^ Ft ^ Hi % qtm ^ HqsTf t I 


















K ) 

m irm; 

^ t^TT^ ^ gi^^r 1TP7 % ;— 

? — ^ 'Ttg^’t ?iT ^Tig-H^'t % fi^ ffK 133? ^ ^Rt 

^ 11 

( ( Free ei 3 il ) nrr^ ( indicator ) % et^i 

% 31^ a^k 

^ ITR^ ( indicator ) arr^^ mi ^ 

^ (o, m. f,) q^ air f 

^ ^'1 ^ % Hr’3 ^ 'K 3^ m itpt^ 

^ ^ ^ ^ I I # g^^ ^ ‘ 3 ^ fRiT' 

(Hot junctioa) ^"k jEf ^ ijftasr (Cold junction) 

■^fr^l I 

f^rT— 

*rf^ ?fJR firTiTR ?PTk^ 5iRj ( q;q^ 

^ % <m*TR ) ^Tt tfJTIT’ ^T ^FTITR 3*11 fRT ftflkf 
'^i^r (p, tn. f.) srgHT^T ^ ill 11 
WT ^ 3t^R 3 ^eqTj% 

^fi-=f 'FtH # c:^ ^er Tfar I! m^gR % 

?TR ^ % 15% ^ SqrTr 

m I ^^T ^m 3^ ?iiTfr % ami^ 

^RtK^i %?rl ^ ''-■II ^liitrl % f3ra% aiwR 'iti hwt 11 

3ngJiT^^3l EiR tirr sili: 1 %^ w^Cr^p q^', %% 
gr ^7 3%3r % ri^i ^/i 5t[% ^ | 

ITCTC % ^irg ^T ^IT ^ 

^1 a%?] % % 1 ?U JPSR ill^f #idl SR ^ 5 ;%^ 

^ q^cfl % ^ ?if*i ft sTTg^ii % tfp sn ^ *% 5BR %al % I ;t%^j 

% I^^ ctei: % fkir ^ar 1 1 

^in?Kqiei: ^ q[ vR^rijR fiHg^g -7 hi% % ^sr 

HT^ f:— 


Kr ■ 













( Jt? ) 

^ WTiq—^ i^ig e^ | 

j? ^TPtft cT^5i, aif^j Pi5r:, ^rrr^, 

sf^S^ 5f=nf^ ^ 

'?J 3^11 ^fj ^ q;^ * 3^W 

^ ^ tim t, ^ ^ j^tew ^ (e. m. f.) 

^r Pitrfq fj^TT t q^ ^ 

Tffll 11 

f^spRi: *Tf3^'t % 51^ lif 4} m cnT3>4 tR 

3^^ ^l4rT, 5^') i^h' % l^qfjll, ^ ^ 

‘fit ?fJTcif ( Corrosion resistance ) ^ ^ng?r1[ % ^oif^ 
sq^rfei ^ I?i33ff ifiT ?ftiT?(T ^ Sirar ^ I ^ 3^4} 

4 amnj tcqj 4iqT % qmcr, i|tl^ % 

q^rq sr^Rf} ? crs q|q ^r t ^thttr 

qq^f iJ 11 ?TrqRH ^ 4t q?T f^qi a 4i(^ 

i^Jtn if ^ I ( g,|f 

5«Tf qtRw ^ ?} itqj 11 

qjqgqf qjiTRqqr :3q^q q ^ 3t]^ ^_ 

(i^obla metal) 

^Jk ?o itiiiRT ^ireqn qig-g^ ^ g^l 

qift ^Trif ^ qqfl% qrrtq'^sR 3 *^^ i%qi qr I 
WTJ^ sng :— 

?—?fm sqr (tki qtk Vo qfe 

ftcT^ ^ 11 

—^l*l?r 4 %o qf^^Tci fei qrk 1 0 Jiiif- 

qra ^fpfqq ?fqr if ^v fi5^ , J,[^^ 

^ ^il4ki qqr ^ qf^ ^ I I 

\—I 

























( ) 

% Pi g^ir 


!RIT 



ftfe 

1 


^oo ^ i'i,,o 1 

1 

m qidm^ir ft 

ifra ^ t 1 Fftl 

tjmfivt qi i?nt} jm % 
felft ^ q,=li hI^JIsI F ^Tl^d 
^OT ^Ff % 1 qf '(gff F^J 

FRFTF ^ I ?Tk ^tiqn 
FUT 3^ FIF % feft qfqi qjR 

ft ^FT t 1 



?ro ^ 

Ffl ft gm ^f)ipTr ft 
?Fqi! ^RFRfa t 1 

?ft ^ ft ?niF Frilft 1 

F* qik Fo % ^ 

?Fqq 3qqftT ?nqF^3R-f^^ 
qtdNKqift 



^0 fT^ 

qT^r^TR sq^ 

^Vi,o Fo 

sq^TR 
% ir^ 

tF^ FHT’M mq: 

F^ t 1 qf ii^F Cf 

^ 11 ^^nwNFFq 
, qiFiqw ft t^oo” F* 
qifF ft FiFt t 





























( ) 


ipl? 

3^iT 

tirTqTJf jt 
* ^o 

i 

i iql%^ 

1 




S :ffhT ^ 

"SfFti 11 % (jtqtrqR 

% q|tr 3q3^|j 11 

1 

3T^- 

WS3 

J 

f 

srqfR 
% fer^ ^^1,0 ^0 

5!mR% 

'i.l^ tiqi 

q? ^ ^fRITRf ^ ^ 

^17 11 3q^ 

ft^ fql% 3iqiTR 
q?t qftfq Jf qR^ ^riqqiq^ 
'prfFT Tren ?7k giqqpH^ 

1 [ CHT3 ^ ?qltJT % ^ ?n 

Tfw 11 ^=q & #r % mq- 
RRT aqqtdl \ \ 


^ si"*^ ^ ^ 5i=gRi ^i<n 

I I ^ ?J 1 tfRH^tw^ q^»Jf’ ^'t ;Rr^ ( sheath ) ^ 

^ % I qi^niraf! ^ ^ifl^ :_ 

^ ^irr ^ f%& <nq qfer^i w ?f(T^ ^ ?t i 

3^ <irT ?rf qii gq^n ^ t 
?, 3^ ?imfii ^ ?rm7 qs^r ^qpft «% i 
v, il?i 3?T% ?iKqR q|?r atj I 
H. ^ iT ^ f 

mq ^ ^ »?TRtqiq 

^ig?n % ^ 3st % gij^ 

( riundard ) mq^^ti m fTKof ^ s^m feqr ^rrm 


V 
































< VV ) 

11 qst ^ q;^ 

'rNr^ vi^ *1! ing ^ »ii} jipif | j |^j^ 

(TmpH q:sp ?rm ^ 5nqg>*Tt ^ 3?isr lilf^ «sIf 
( 0 111. f. ) ^aiat I fnntqjiT qjp qS ^mft 11 

^ !3q ?n^ g*ir qiqM ft wurtf qsi in^isiT tqiqt 

il& fefq>T gs '^tgirf % # b^ppit % %it ^m\ 11 

fTPT g*iTl ^1 iTRife ^ qi^k t'*oo* §« tR q:qj 

^ ^ ( Anneal ) qR | 

^n C Intl'catot" ) 

?%q?t 'RTet Th^ q>^iTl€^’ qr ( t'otentie- 

meter ) % ^rf strI f i ^ Scales ) tR f* 

qt- ft** qt ?FrmM, qr ?>rf, hr %rI ^ gf^t f i fei 

qf^ 7^ %qw aPTHR 5tfel ft ^ 3^ Fnqgnr % Hrq WH if 
erjHT HF^F q RfHf&fF fl t 

3^R ^T^fi 

qtt 'rirqr^ aiq ^ qftqfit?! ftcji \ \ jh 

fewer 7^: q? | i 

qr^flq- S^qpT rttTT! 3H1I7 iTRfilH H^F 

( Accurate ) % ] aRiTR aim?—^ r* 

aqiftelfi 

Hm H rhfh % q:q! grqft^qr RR q5i 
(Coil) ?r^ % gR< I I ^ (Bnlb) 

^^ll qr^*?igq!g[Tndriq ^^h 
'HFeit ^ I fR ?r, 'l%qrr ^ ^ fl^ fq jRA % 3R sfif 'fR 
5Rt ft aqi 3 [f^ f I ^ ^ % gR ?rRtsr 

qq" R :^rs^ ^ I qjqj % 

1% ’^linn ^t qrqdR qftr (Ffrtfh r f i 

TiqftR HR ^ wt qr q^feqq % fit | | 

sgcTFT «TPRi ^sr. 

^ 5^cn? rpr; quit qr ^ jR^fa ^nwrfer t: 

?* RRif^ q^q % ^ ftqnt 9itq^q+dig«R hjt q?f tr w?} r 


« 







( iV ) 


^ ^rirfj I I '$fl^ 

^ y^dN fJR^ I 

?, ^FT ’ITT*? ^ ?rr?f1^ % 3^ qffI7 ^ I ^if c|l<RR7 



B^rr ^ %^Rr 

^ ^ ftm !I^R % FTpqiT 5KI d?T ^ srpcf ^ ^N 

^ 9f^ ^-q?T ^n#6 % fis^T ^ | I 

^r (C3ft[nbFid^8 pulariziini^ 
type optical pyrometLT } 


srh Jn'frr 

S qf 3^^^ ffqj qjftq^ (^^|f iff I j 

?tr 3^ FTR^FR! *f5t ?tK 51^ l%qj sndf 11 M 

*?r OH qq^ ^r qjq^ ?rlqq WT 'qifTrll 

3n?W % ?FRfRi %S?T 5KI ^fed ^ qifl *P’ % qn^fe m 

% qTRI^ q^ 5rRT ^IffTT % I ^ SRlifCd 

1^ qsl JTRT q?T ^ % 

fen '^idT ^ I 


q? 3SRT 'qnfqk’ (fye-piec;) % q;qf i?ft^i 
srqRi^ 5n?f 5iqiRr.% ?i[q ^ ^qitft % i ^ 3^j<iii 

% 9n^ «HTq 5t 3n^ (IwrqT) ailw d ^ 11 

3^q qrRT^ (?m: diqRH ) 9if^ q|?n | nq eiK qqqt fq ^r 

^ ^ qi w qfdr I qq fTR ^ qw g^ j^if ^qr I} 














( ) 

^iwiTR ^ ^arar I cR ?TRfs^ ^tiJn 

fl?n t Tu q?!i^; ^13^ qifi^lt 'Tffft |, ^ 

5!n?fT ^ I 6:^ %m tr q^ fet wk ^i#i5 



^__ loy d4rk r^mti * >ay3il-^r " 

#-» \% (^) (?) =3jranfi ^ sj^in^T] (^) gg 

?Fg; (^) ^n^gi ?p^ wftr^R srii^ittr i 
% ^ ^nr fkrr ^raf 11 ^ ^-nig % 

^Ttcfl* ^ Pt^<I TRgRT g t I 

?TPft^ 

srreft^ 3^^ fTFTUFT^ ^ gRT^g JT3^ RrT t fell 
^fN iiral^stR 3^fR ^i (nqiTH ^ S fenn ig4 ttm I 

g| %3? ^ I I 3^J1 ^‘Tg ttlgflH 1%^ 3^ 

tng gR^I! ^ 1S1T3T % I ^ R IRFI gRf 9^ 

tingR ^1 ^Ri ^ I qr efl 1 1 

a?f^qf 3^ tiN R7J^ ^ fii?f ^ g5 m 3^*Tg 

% ?n#qf ^ Ncrj w 5 9rq9w % q? %qr ^^rt % i 

%fi5T5r 311^^ mr{% 

(Combridge Polarizing typo of Optical Pyrometer.) 

5« 3^^Tq Rmi ^Tt^ q^pf ^ 9n^qi 4\ ^5FRI % 

dl'IHl'l 9Ff f'Ml ^ I 

Fg 3^ ?tiqgrf^ ftqjl q^ ^t ^itir 11 f^qif % 

^ ^pqrt qilt qf it s^F H?ql %\ W^R 1^5 33% 03? i\K 

q^ o;q! ^qr ^far 11 q^ft % qi^ qq: tl ^ tia II I ^ ^ 










( ) 

& ^ ?lh IT If pTiRft ^ 13 ;^ 

?TK!if ( atananril ) sitft % iT^fiRT ?TRn t 1 ^ ^1=ii ^ 

TiraiTi JfpTJ S ii^i ^ -3n^qi ( Optical System ) ^ 

^ gspsft t ^ {^lifsr ii ( PojariKtd^ ^T | 

^*Tf <iihr ( Morochromaf ic ) t 

^>rf^ ( Nicol Prism > ir % *wit 

?r ^<ai 3ii?n t ) ii BtTcit \ 1 ^ ^rI ^ ii 

T? JT’tTfecr ^<cii ^ 1 ?jwI? ^i ^tfriiwi- 

3fiR <R ci^ g(n*TT ^eiT f ^R^ f? ?T^f^ ^ msfl? Rf 

RiO 5t sfRTT t !>im^ % fn*T ^r[*T ^ (R cpl p; ?if%a 

^111 (R rtmniT ^ffer ^l^IT I ?Th gt 
^ 131 (iH 3i:r tirifTR 33i?n 1 1 

^ ?iRfTi U3! ^ w % |l^ I m-. ^ 1 ; m WR 
gSR^f % ft3I 'Sr I I 3I3qR %\ ( AcGrtr:icjr ) 

^ 3 ^ % IT^Rr ^ iT*RfIT "K Isw t I & 3^3^ 

fA % 3^ 33 iraRF 3rft*RSn 
( Ubrostat ) 33 gfjqtn ^ |^ jn^l t I 

?lf3^ 3fRT ^ ii ^ "R 3Tf! ?I JHiRT R'J iff ^frTT % I 

3^ % 3^ % ^3 Q;35 3TT33f ^ <f3T I ‘ufiM 

3m ^ 3^3 3i^nn 3naT^ 13^ 33 ^"! cjinrar^ 

ft al" #f ^ ^ QTRf % I % 311^3 % 

f3^iT3i5 33 mi ^ vft 3rt ^ 1 1 ra mr ^1 w 1 

W'T^T*! 33 mm ^rrr? ??iift ^ qM R iw^ ir^ife 3s3 ^ 1 1 

3 ^^ 3 ig*?PRi ( Radiation Pyrometers ) 

iif,R % ^^ fl t53f ‘iImT ql^^’ sri^ ^Jsf^ m 
( lek'scope) ^5^ f ] ^ qq q R3f ^qq’ (Ct^nc^lTe 

mirror), m g*n g^q mfeag*q ^5^ 1: f fiij % 

iTtqfq? afT qgq 33 i?hT: ?q qtfiT t! m 

(Rfidinnt llpat) 33 153 ! m 'R PK?n | I ^^if} 3 Rf TTR TIRt 
^ ?tR diSTR 3qT35T g^q % tR %fer 3R3T I I goj rffT 
ct^? rq^ff iTi m fqqK t rq% r^ 4".^ % nfi f#n 



















( ) 

11 pi ^ ^ ^iTR m ^ qsp sri fi^^R wr 
T^R ^r sTNiTR rri^jff fe! ^icir t ^*i^r *l?f?fi %=5 ^ fTtr- 

ITH % ^ ^ ?fl%(T ^ ?fl% ^TFRTR ^T 'Sf ^T^ffT t I 

Uid^ 3^^ 

^ fiJit {ftrom efJii^n^: itrir ^ I 

^T^^ t ^ 507 ^»r3I IK qiPTiTR ^ 


^fgK KT'RP 















( ) 

i I j!M t I ^ 3^ <m- 

™ ^TIT ^ifliT <PTI^ 3n I I aiq-f^^ ^ (%^ 

mmn ^ F^'i I 

cTR^ 1^-3^ ^TTTm'jiT ^ ^ !i^ % (indicators) 

^ ^ ^ pj^ flpz ife ^ if[??i1ifte^ I x^ 

•H ^rr^rfei ^ ii$R ^ ftt f 1 ?Tqir-?TRt?R sfsp ^ 
(lime (empcrature curve) ^tST 11 (%! *^i^^ ^1^ % 3 ^^ 

mvjm ^ ^ ^ gs: ™ l%t;r 51131 1 

fTPm St^rfcTT t 1 ^rlt % ^TRTTttRi 

^ ^rtT t I 

€t!!, (Seger conet) 

11 ^ fqfim ^ fei^5T, ^T, ^f^REf ?r[f(Jif^, qnsiwi- 

fi?5P!r% {^fesrt 

11 iff^^ ^ (3[^ 3RIJH qr ^ i^i^i 

t ^ 3WT otO *TR ^ Ii 5313! I I ^RqR ^ 

3^1 ^outfit 

I i ^ f^ ( ceramic ) 3^a ^ 

^TRRH a^ ^IK ^ '-RI^ ^ t I (Rf ^^31 \ ^ 

% ?r33K (TRqR fi^ST PlvT I f 

inq*n'TiT % ^ ^(T*Jt*T 

^ ’■■ "■ 3^ ^rr'TOTq; ^ ^ 

^*SqnH 'iS'I 

^ . 

aw^rg-^fist *” ■*■ 

**^^3 "' . qrg qq 3R3»q 

(Top) Ttif ■■* 












( ) 


«m, ^ipft ^ *ie. 


?nfep5f 

arrg*!? 


W^'fc^ ^ '^13 ^ 

cIN gpT, ^ I 


^<iT. t w ^- 

% ifwgpT 

u.’il(?i'i ’‘^1%'it . wnjB ^ ^ tTH gpT 

<TR ( ^ sriPiw ^ ^MHW fiilSIT^ 

51 <rR ) ^ 5! I ) 


*rat|t^T3. ?r#®E^ 

^ (Ingot) €tfiw ■■* ^rii^-fST ^ 


(Bardening) •■* 

q?r ( 5S *TPi; ■■* 

^ (sTTsr sfmm^ ) 
l^^?rT5 "‘ ■'* 

5^?rr 


^ 5! 5TTT 


* ^V9 0* #o 






















( ) 




( Tay®re) % q^r "* 

. 

^ ft=f^ '■* 

Ho 

^flqq fjq 

i> HO 

jfl?^ ^ % (srasS ^ 

"■ ”* (Smo’ho 

^ ^ 


^ qieit ^1^1 ■’' 

. loo” 

qftqr ski ^ 

?^oo'’ So 

^ifen % ?jTiq 

. Uoo^So 



3T^I ^ 5^ <«% 

. l^^o'So 

'rR^fiqsi n^ 

. 



^rtI "k^ 

. Ho 





jrraftqfi 

3^ ( Pyrometnllargical ) ^ iM, 

^ flRHH fl?n j ^^^i fi 

?ik ’^ig^ Sjiljf ^ HTIK’? ftJRift 

"T^f ?I? 5ft3 ^ ^ 'jTpfJ ? ! ^ 

^ t'^t ?1 IT^ ffm t ^ STFTSf 3 ^ CTM ?tf ^ ^ 

fli*? il ^ 'TT^ % snrr^ « ?! il i smi 

^ ‘RJP ^T '3M 11 

flfS^fl TT ^ fflT fiRT^rf^ ^ ^ ?r& 

1^ ^ f ? *iT ^ ^IP^TTI!! Ifiroft ?? ) oT^TTf !!tTcft \ ^ 
^ ^ff suffitf, Sfiijrf, ihr ^ ^ ^ 

f ? 5 nnt 35117 f I ^ t> q^; qr nt? smr ^ ^cfl ^ i c^l % 
‘IT'* cfTTiTM 5?St % f?f>Rr flTJfi ^ 

^d-WT iTffR ^ dd 3ddtd % I 

?ri^^f fjt fw%feci gdl !— 


t. 

dPT ^^ d ldd% sfld d dT 1 



mm % dJTd dfTd C Thermal shocks ) % 


dftdnd df ?i% 1 



ddfd ft 5 r% 1 


V. 

cfR % Jnnd ^ 3 ddii WTOT 

dt* dT dt ) lid ft 


dRdrad d # sft? d ft 4 IHdK 

^ 1 

y.. 

f^ d^4f ^ ?ndf d srii 33 t% 3 id 



fipdt d (t 1 



d^jg ^\H‘\ ftsd T^!*f ^ ^ % fid 

di^ ^ t di| d^d t l^dit irftdiisy pr di^ ^ \ l 
dRTTdf^ ?rmdr % ?igdR d^*il % ik ir? t[ :— 

l. fr*#dj d, ^Kld e55fd I 













□ 


* 




■. 


4k 


O 

^1 ^1 5I?EII 




4 


































































( M ) 


% Mm\ «n t ^ % wi*( ^ 

ft 11 (Quata), 31^ 

% I ?rf^?r 3rijr ( P'ire clays ) ?P?ft*l fsl 11 

^ qi3?fi% ?iTOni^ ^ 11 5?F%in;i^ 

?5at I ll#PfT5^ ^ *13^ 11 

q? ii ft % ?n*i t ^ ^ fnwt?^ ^ I 

fB ^ «W(^f *n»Tl ^ ^ !R ^ ^ 

^*i^nl fi5l % ^R?!i ^n’TTW iiM ^ c^TEi s'wt*! ^ ftar 

t l 3^ % I 

f q H(dfe<’i ^ *^1 

s^iat^ * 1 ^ 11 _ 


i 

^rq 

1 

1 

Tf® ^ 




^RTT^THf; ', 

■j„ J 


^ 1 

SiO, ' 

^ (jfliilrtniti iwfiHT, 




Al»0,,2Si0, 

« AijOj 





H.'i „ SiDj 


>1 


Al.Og* SiO, 

AUOfl 





^'s 31 SlOj 


?J 


3AlaO,2SiO, 

fi AI.O, 

1 




„ SiO. 


11 

?i?5jqqT 

Al.Oa 

jtflo j, AljOg 


ii 

1 


1 


























( ) 


— 

. 

lt?liqR45 

*r*i5q 

j?W5 



CaO 

j 

?<»<nifft!nn CaO 


fi^Hr 

q»5flrgqT 

1 MgO 

„ MgO 

qcoo 

11 


1 rtO.Cr.O,: 

1 J 

n „ FeO 

„ CrjO. 

■ 

1 

1 

1 

mn 


ZvO^ 

„ ZrU, 

^00 0 

If 

?qq?! 

0 

?*<» jj c j 

1 

7J 


^ % iiR ^ ^ 11 


{ M s* 

*k 

JR5R ^ t— 

^—ftftl'di % ^ 1 

5?—fe%%^ ^n ^ 1^ I 

g^ ?'s^fl'* ^ I sTFhr ^ 

5 1^ fe%%i qjf ^(TTI ^ qnr cnviR q?: iqwfr 11 ^ 

qiiw Rq»«t5l % qsTii n qn%fi% fe%Pi ^ qs); 3qR»i?r 
11 fet^^T {QanrLKiii ),qR?;_(Sand) qih 

% ^q q Rwpn 11 

si^f^ ^ q {?R55rt qiHT t \c; q^fm 
R(l»»i ^s?fT 11 f^ 1 wqr qst qqwicr 

qilcft I I ftlR qtff % »FIt ^ 1^ ^ 3^ ^ w\ 

(sHisrm 11 


i 























« ( ) 

^ fs ^#0 rm % ^Rft 1 I. q\a 

?(^ W q-f^ll l^^j^lf t I >1^% % 
^f^i % 'P^T ^ 3tp I } 5^1 fif5p^ ^ ^ 

^T=^ ir {? ^ ^ ^irrsft | *i? srT^ ^ g^<jT ^pn 

f ( *1? Tff IIliK ^(TT t f? arifl ?? t?3? I^J(11« jpff 

^ ^^Tf ^rclt 11 ^ w % fii% ftil! ^ % IIJT g^ ?IT >TfiT ^flf 

tfsRi^ ’ji^ *TFr |r !^i(fr 1 1 ?refSggrt f•jl 4i 

^ ir ?rj% ErmtTR ^ ^ ^ {^t 

Tf Rf ^stwr 11 



t’s iRiH ^ *Tgt 
^ fipTT tin ^tfi { Stages) ^ ^ | 


?—51^*4 fRT ^r 

rii^lfnr nprr) ”■ 


•i! 1 •■ 


^»o' i«» 


M** 














( ) 


fe%qn ^ qsi fq?tiq*!i 
5r?qitq> tisoo^fFo 

■ -^ ■, ‘‘i 

' 4l^ 

fflWfT 

t^is srRRrcT 

i ffl%w 


qR^rq^ii 

# 


,T 

^ ?rR9t?T 

1) 

^. 

5flf STR^RS 



» 


,1 

^%qf 


] 

1 

I ” 

1 


% aw 

^ ^irruR tR fz sir ^ttwr qt t i 

^rwr q? t ^ l^ferar % ^-ir (Allotropic tu<j<lifleauons) 

t;—(0 ( Qufivt?.) (^) ( Tndymito ) 

(^) ( Cry>tobnlttt* ) \ 

qvsp’ % Jfl% ^ ( SiHble form ) 

^ ^ q^^r<rr t! ^ qr 

% Fq ^ hR^Ro ft ^Hcn % qrl'^ s?rfi q'qqi5T qqR 

m ^(^rf 11 

?I| E^ae® W(5f} I q^ 

^ C40* % f^^cT STTC eiH ^?qT t (R q^ 

fe^Rwic^ qq<sT I ^ qR ^ ^ qfefwTf ft | j 

qR *iR^ q=i 'R q| =Fn^9 % ffq ^ sft 
it I 

















I I trU^T fdtl 3^q|% I 

m ^’tftk f^Rt^prrrj ^ itsr t ^ | 

i ^ STI^ 'R fllftJTir: qj ^ ??TRrfel^ 

I ft%?J ^ ^f5^ fc q^T % 1^ ^TTPflff 

^ qiRm ^qT?r qf 'srpri f i 

?T^I^qf^ ftjfe^si 3^f%ci aiqinqqr q^r-is^: f^ lwn ^ 
qr S -tMi'tiRn ft istiq #1!«^iq ^ 

m 3qr% ^qq^ ^ ^ fl^ fT«ft t aJtr 1^ inq^ f^qtf 1^ 

% sjqfK $ U# qi# jq it ^ft ft ^ f | 3^ 

^ |t f%%^T qsq ^ ^[ ^ 

^ qrft I 

3n5ftq goi % qrKq fel^qrr ^ f ? 

hm ^ q^'f ^ ?jf«fT ( q:» fk- ii|(T ^ amq. 

^ls^^5 1 j 3Wfm ?rf^ ?:qTq iR (t^oc’ io v^o ^ 

qfq W tRf) *f} ^ ^ ^ ^ ^ 

^■} mqn q^m Siq^TT ^ qt f^ qrqj ^ 

qqq qf! ^ tlfdl | it fiiHfeltqtf «TtTt % 4^ I :— 

? q%4l % 3iT (fjifl ^ ^n^fqir'* SET 3?^ ^ ^ ^ 

irrft qqj ftiif ^ fqq *n Iff®' ^Sl^f ^irfj ^ I 

^ ^ ^qt 5^ 3n4t I (ft^ #n, 
ftqrf^ qraft qftqt qfeqt ) ®1^q S I ’ 

%. n«Tq ^nfqfif (Sf.a' ^0 % q;^, J cr^ 

qt ?lfeq ( Annesling- or roastiug ) if%jt ^ I 

• r^PI »TFTl ^ tJPTiJH qqf ^5^11 55! qfJTt % 

^ ( fire bridge ) ^Tfsnq ^ ^ ^ 

^tfeql ^ ej^j ^ rqf n®[^ ?T^< JtftsR ¥T^qRft q^qf ^^nfr | 

C Ltn[og ) Hi q^5rq 

qt ^ 4 ^fql 11 
















( ) 

m 5<Rl»i ?tfn 13^t Iff I 1? ^r 

ai^iiT t^?n 5ffm t ^ Rrfe’^r ^t?ndl 11 f?m #< ?irT[^sii 

^ cfir % f? t«i ^ 3wi i 

3if?r firfH 

^ irijn^ ^ ^ t 1%%%^ f T 31^,1: 

^<1^1 35 5.T F AI^O^ ^Si0,’^U,0 I I 

fewl 5KT sim^ foWR ftfra ( Decompose ) 
ft^ 3nii iirafl^ fir^ 5I^I sn^t % i ^c % ^“i, aft^cr 
^fJra 55r ^ccTT 11 ^ <t n^H ^ tKli 1 e—(? ) jfife? ^ 

( ^ ) (^ mfl I f^-s anTPtii'?^ ^tfl I \ 

^t\ 

{i?ri4t ^ f^i^f^ef ^gfeaT ?nm^! qit ? 

^ dlMMilvi % I 

t—I 
^—^1^ ^ I 

1—?nTOf?, (%%%! 1 

V—^l^aiT Srir%^ m ^rat^e i 

v-^Rret ai I 

^ 9^ ^^tq 9IFRFT?5 ¥ I ^ 

1%%^ qqm I dk afR g:^#? ^ ^ 11 

3rf^ ( f’jre bricks ) ?fj 

fHfl <l5fil Rl%fT % 3?TI^¥ ¥1 Htra | | ai^Ef qkfl p ^ , 
ftfajs 9igqi3 ¥ m ^ m ‘anftr ( Pog mill ) ir ¥rR ^ 

11 fq«p?i 4t m. ¥¥it ^ 15it^ fR 35t gsr ^ 

q^T (^ar ^irar 11 

fqqft? qa:^ % 1^ ^ ai^RRT ^srcfl ^ 

qr gnat f?—1^ 'am’ (Grog ) qsij sir^i | [i,|j 









< ) 

^ fiMtt sthI 11 Prts ftfHl % ^^-r i r Ti 

^ mv^i 1^ Ki % 5<7 ^ 3r 11 

^ ^ % PT 

f*??[ ^ ^ % 3rg«rtiT, **fftr’ ^ 

*?Rr a^ii q|} RfiT^rm ^ ^;i % gar lij 

^ % JT^ tit I t iT^ansr fia 11 f:m wk 

feKfjl Bjfr^ ^rfft 11 ^13 ^ % m't 

tl ^cft 11 

srr t ^ ?sq ^(fl ^ ^ i%%^ t'lt % 
prfq^ 4 gtqiTR % 5ITR ?T ITV7R ^ g^ ^ Hq5?ft % | 
t m^l i 21 ^ q^ ^ ^1 U^ll , 

3q%r ?%irjit if ticn I :— 

% ( reverbera^orj furoace ) % ^qfUT t; 3r^ 

frail? ^TJ?R ^■STI ( ^ !?jf!%iT, 6tlf*T, i?i^l« > 

RfWfT ^[i qil qfqf qst ?Ff^q^ srfT | 

^^ *?f5??7 ??f?R ?ifl ^ ^1 5rml I g-gqsl ^n^fiPT t 1^—gTqr, 

’t-?5r, ^<} ?cqif^ tJ STftq? qfeq} q | 

^ JTT:q%g Ifg qr cf?T 

^lEll t qtl^TiW if I 

V—qigqf ( rfgoderaiiTe furoace) ^ 

( checker work ) 11 

^L—ert^T, aT^r, ?ft?n ^ q:tg qft ^gir ^ i 

^^m R!^ 

t»t«rc2 ^t-qfrn? ^il<T 11 ^ i? ii^f^ 
^c;oo* E9 ift< ^ ^ar 11 ?nf^ 

?rf( pit ^PRt % isl |5r?ifa ^ 11 

*TRa t tg? ft*rw=r t ^ qpf^T 1 1 

?rfti g? tlar I ft ?n?!r ?aait % ^ pm 






C ) 

|t 5it[qi 

( dead burnt) ^ ^ 

Ctcfl ^ 3^ tiKHH ( ?VS<»“° ^fo ) 'll i4t 

^^fii t^l ^€^ ^ 

?r(w5 ttefT I) fe(%4iT t 1^ 0 <m ^ 

^ ^ I! 

l\oo* ffo tR g^ ^l| It ^in^fl I BWRTif % 
ifWsff % % c? ft 3inlt f I ^ *TT*i qig^ % 
dq^ $ ^ t ( ^ qftrqipl ^ ^ 

?i4 B) ^t ??f i-ff 3irqt^r fen ^[cn 11 

^ ^ 3qfi*ira % ^Rqr T^rai iff *1^ 11 

^ C? fw%^t ^^1 ^ flt *Tffit ftdt t 37%i fl?n 11 

qi ?ti«FB ^ niTHTB 'R *fl ^ iF?mr i 

3Wf { m«mR Rc,ii<^ io) % flt q? srfet flat l ^ 

■feK^ -iiqin TOK q*tR t q? iftHlI*. 

ncna % ?m qtrar 11 

«I? ^ *rqlf?FR 'TT ^5^ 11 BRB ^ q? 

qgaiqa % qpti qtTtiT I I list % fea^ ?ik qit 

*R»R ^ qp ^ inat 11 q? ftm 11 qra: 

3rB% ^*m q?: sq^n it ^rntt ^ttrit f i 

5? q(wr?^ Al^Oi. ^ q^3 mr^ q qf qtiqwE^, 
ait^qr aqt qRi qrgfeqi ^ ^ ^ar 11 pr qiqqiti m 
jrqqrtf t»* q<» 1 fes qj^laq^ ?q q qi5rf qiqffn^ q»fcnc 
t topo* Ifo % ^ qfraiqiM «? q^ar 11 m HsquTR, 
qq^ qfk ^?*Tk ^ qgaiqft ^ Pt^rff ^ I 











( »! ) 


Rifc+jO 

q? nq n ism I 

q^ 11 (rqf'qjl q^iq ir^ S m qr^ ^ 

qra: ?qqjr aqqlii l%fe ^nfl ^ liar 11 wtr? 
iig^q 11 

q| ^ST 0;^ WTI: I qc ^ i¥f$r«Rq iwrqft 

% aiq ft?rr g^rr 5f'FT, wc^Rqij qnftfqij snf^ 

?Rft^r S qro sirar 11 3^Tqq awuR <r *ft q? 

'RFcir {%^ q;fq^ triql-uTfan? ^mr qsrqq 
% qq qnai 11 qqrq sqqtq qfei qqia ^ fla? 11 qi^ 
»MmE^ ^1% <q ^ qRqt 5^:113 ii ^rfl: 11 

sF^>n?5 

gs ^ 11 q? fff? Tiwr (iRim) 

^ anr qcg^n St fRWcfT 11 qrq; qn^ ^ar 11 

5r»-t qq qT»7at iraWq % q f ? f l 

^ ?? ?riq^ qn#T ^c fRjq f?! qraq 

^ ^ 11 qftqqfiq 5 qga ffar 11 

% ^ q|a qf41 Itnl 11 qf^ ca ^l ?r>iar ^ Ew ariq ^ 

^ ( disintegrato ) t ^ttcft 1 1 S^Tiq^R qr % qrfeqs qtiR 

#*rt5r ^t^al i sqqjtf vwa'' ^'b 11 

qjiH.att'i qfR qst ^lapifaqi i^qj it ^ 

( Al jOaSiOjj) 5pifir ^ *fH^ gqr | ( Hna w ^ ?rrapT 
% 13!^ ^ 1^ ^ ^t? ^ qr^ qn^ 11 f ^ qq! % 

(wsfi^tre ?«(51 ^ 3^tnt t ^fq^rPr^ ^qqta ^ ^ir 11 

ra^t^iR t'#r ^ qpiT- 

I —^sq^Tf |c;(>o® a fa qr i? wm 5w 11 
5 aaiq % qga fl qR 11 













( ) 

!|!sn % '!ri3^ % ^ fST^pi ;i^l ^dl t 

Y—9IJT015?; ^ ifrai^ ( oxidising and redu¬ 

cing atmospheres ) t W ^ t I 
H—<iPT^R % STflJfitra <Tfer?4t % ? I 

f^r g^!ft % ^<5 % I? ^ a^HilpRs ufe^ % W 

?iTdt 11 3^r?w—Tfhn ^ 11^, ^ ^141 

^ ^ Jisl I 

^t^ffSRT 

t I n t I »1R3 

«!nf?R t inlff^*tPi sNtlh^ 

t-41 ¥r f I V 

fimfl ^ 

3^pi ftiRTjt % wraT ^ «1R ^1^— 

<—»3^ ^ ttmR I 
tfriTO ^ ?a!iri^ ! 

1—wrger^r fts*n i 

V—3^ ?rRiTt^ 5il»K 

**. -f s} ?T ^ \ 

^TFTPTcf: 5T(Tfi^ in>R 1^ IT^ ^ 

?t ^ ^rraq^r ?rj^«? ^ 5rttr^ ^ ?n^ |>4t i 

*rl^ «IR ^Tipi 'T^ SHtft fl at fe%^T ?fk 
§Rfi f3‘, ^ ^ ft :stm’T t, ^ ^ a ^TRT 

gil^ I «FW % %% ftfjT sjlarl^r^ fn^ f? 3?^ t 

?r: ^1^4^ ^[#, aT^r, 'flaw awi^ sft ^ift^rr, ’fffFit ^ 

^i^?}T ^ 5Rit ^ 11 

% ftjp ( Retorts ) i|[^ *1¥ 1^ sri^ IIR: I ^ 

9 I ^ SF w d ?rk ?fR it 3if* 

aT«r aim; mmiw I ^ ?iw irlaCtaqi % r*i ^ta; 

at rawT ^ 3qw«r ftar 11 










( ) 

IT t ^ — 

ittTif3 ^ 5? #fr ak if %al "I ^ ling^ ^tth 

fsRSIcft 5IT ^ra=ff I Wfl: ^T sT^IT Slk qSI TOTRirr 

d ^T ifiTW^ if l^i SWTt Hff ?TiTT =^7i^ ( 

ftwi^l^ti ^l<f ir fn(*rar wif' it ^ ^ ^ 'i^i>if 
^ f^<>rf Rqi iiqr \ 1 


^rfs 

?u^'1 ^few 
(^) 

^IfPT 

V* ?rJ#T ^'Piipf 115I 
eOfi 5 f 

•k, ?r!^fr4 >1^ 

(^)^ef 

(<i) it ^SflW 

(»f) 

(ff) if ^ 

Ft^ ^ fF%^f if 
5r(^F % <f^ ir I 
(^) ?T5n (bottom) 

(ij) FF ^ ^ig 5 frt j 
*TTn 


F[^ 5ni[f-TE f^ if irfir 

f ^ if tf^f 11 

?r5r iT%<l'T^ fij^ 
fto tfi^flTFTI Jff ^Ft?^ 
iF^fT i? 

^fjT fs 

iF%Er J? 

if w 

iVtRlT^ ^ 

!iT fFisr^TFr?! 

^ fil t^f qr IF 

% FTR f ? 

iz 


I 











( ) 


(3t) 

(ifi) 

(z) ^15 rMN 

(ir)f%fT^ ?fk 'i^C^ 
w ) 

(*e)^ 

(^) 5^ 

ij, 

e;. ( 3^f|i5 ) XTSl 

(^)fPT 
t. 'ti’llKl*! 

?o. «s|^qT (laddie) 
U fq¥9^ 


[ ^^t*l 

?llff f? 

»» « » 

i« n it 

»> » I) 

fti%m 

fit ^ 'm 3ii% 
?T& !Tfe^l«R5 f? 

I . 

i fe%^T 

I 

IRR ^ fs 

f«^T *11 !I*RT W*!|1 ^ ^ 

f? 














( y'X > 








(^> ^ <Hi^ 

(*i) st^ 

V*» t»RT 

( Copper foreVioarth 
settlers ) 

(13. tfW fWlq 

ts;. cTW ?fl^ ^ 

(?)^ 

(^) ^n5r ^ 

(IT) m 

^ t. ®?rR5 
(^!>?rrp 
(^) «TRm 

% ftJT® 

|J<T( 


fe%5FI m %ITO (?T 

^T ^R<!I (corrosion) ^T 
?i|gf t ^lE? m SFlii 

f ^ ?PprT {^Rt< 6| f e 

^ ^r*iHRi^l'<'i* Gh^i 
I ¥1 

fitferfi 

^ 9cri 
>31^ lefa^T 

a!w[ 33 ^ ^n^'ff 

! 

«(5H«rci<l‘?^ {IT^ 

{^?i% ql^ ^tGsthMW? 

1 1 

^TqT ^iP'iulii^l'iTqi 

f^T^ m 

















vs 

^ 

^ ^41 ^r 11 ^ ^ an 

{RWtn t ®k ?iR % £1^ wr-^ HPT tttnl ethi 

?rnT?H^ TPH^^T t) ?T'^: ^I3'l^ ^ ti^^^FR 1^ 

I ?H^^ *5T 3f^cl SHHln ^1 ^ 5 tM H ft tt 

^ % Rl5Tfl <fHT sqRffR^r ^ ^ *it 

Hprarfl I 

^iT 3^ q?l4 ^1 *Kt I ^ ^ ^ t 3qqtH 

H ^ cm ^st ^1 arq Eft^T HTO % hr itai % i 

^ (Organic) 

(Inorganic) 

5 ^^gct,?tR (Electrical) 

^^^f,Rr 1^ HHH % !TTH flEn t I 5r^^, ?T^ 
m ^iwT, ^ inrf I ^ ^ HI 

^ ^ HPf t fWJT ^ HIITIT ^ I 

fflsl ^RTPiPi^ 5TfilHH ftsi ^ I 

m I ^ aiRffPlP ?rtt 

?1 JcHR flTI t I lEHR # %RnR 

q?!^ $ Rrfeqi^t Tr<#ffr, PHf ?RfR Hig ^ ffififhR % fH5n!^ 
t ^ fH Tipn H ?m 3?piT 1 1 ?mif ?iiii 

^fP^Pi^q! EnH* t' 

^^ fH fHR <RHT3 felTR H 

q?fET.<m ^r 31^^ Hfcfi ^r 11 ^ iHjrfnr ^ f^r %n 

H ^ *i1 HPfcT fl ^ 11 

uroRfi ¥1 ^ RR%%^ l%*Ti^ gf^Hi- 

qimi t 




( ) 


t.—ate 5 CR— 

( Ri ) inf fe— 'flr, ^t*ieT () t 
(e ) fiffttr—#ieT, ^il% i 




1 


H 

9 

3 



1^ eeiR e ^?i#r W: ^5«n^e J 

(^) m^fcW—inf^ ^ i 

(e) urtr^?;-^ M ^r ?l?r \ 



























( ) 


5«R— 

( ^ ) mififf*— — I 

( "^ ) 1^5 - { Goal g w ) ( Pri>- 

dacer goa) ^ (\Y;iter gas) I 

mik ?*T?R 

|Ri^ in^ 3t^ 11 <r®^f T^T'f t ^ 

{tT5r«< 3iRfHT5 t ^fTT 3?iir fl^n %: I «nT:— 

C + 0, = C0^+ ?ay,?o» ff^ WST ^ tlR I 

cn<^ ’If I ^ ^ ?rg irr?: Atomic 

weiglit n I) ^4^ ^ ^ 'its ( ^ X ^ f = ^^ ) qfs ?fR(fr^ % 
flin sTf ^nf^TRT t ^ w 

?isyLio® *i4w <ni ftet 11 tt^ns ^ 

\ ih ffswt^r7^14 mf N'gR RpRf t m: imlm « 

API JTPT 3H?n I:— 

C + 0^ = C0» + ?Yfo« ffer njRT^ 

:— 

H^ + 0 = II^0 + ^ih.oo f^?r 

^ ^ ^ I fl^IT *t «fcl‘!['l 4l*tl- 

?nw(t^ GO ^wf ^ % I 

0 + 0=C0 + vH» fl^?r ^ ^ 

^ qf CO GO^ qq<ft t ?R tpl ( <tvf»o = 
? » ff^ »T4?r ) ETR !?ffl Itm t I 

CO + 0 = CO, + ?o^^^ 1^ I 

ll?qftf ETR WET ^ f?r ^TEf ^f orfSf COAT ft 

qiRSl 5f5r^ CO, S^E?l ST ft GO. it« (1ft ifl^iT = CH^ fcqift) 

jfi Sf iWt^r t I 3^ ^ ^Tf SIcT R? ft ^ I I ?!44 

Hf ftsR <JJTf ^TREftsq it -SST^ I ffrc »nTf ^ 11 





( ) 


«'m 1 % i 


^IR 

RJRR 

iJ^Rh^ f^T 

qR^ 1 ^ 

1 

Jo ^o JJ* 

^mgvT 


H 

TI,0 


in4R R?*i?+«Ks 

CO 

CO, 


^%T 

CH, 

co, + n,o 

1 ?®®® 

1^ 

C.H, 

1 

1 CO -!*n^o 

i 


C Calorific Power ) 

( U n it ) ^1 ^J!FT: ?r vfH ^ 

STIcT t 3^ 3'^[^ 2jr% 5fT t \ 

c:«qk «n5fl ^ mroFi T 

^RPn tn*! 5rn?n | w? firl^ *iw ’ife ^a[5rirn 11 

1^0 (> 

?IT»I 'iHt «fil ^fRi^H r ^ ^ ^ 

ttn ?r*Trn I ^ 11 

^2% m<i 

^ ^ q!I dNHIH ?* ^ ^ 

g? i?3i kIN ^ ( 0, H. U,) ^(<?fi'ii 11 

?If ^ ^ I flisflH 3t?F ^ I 

^ ^S^aif f? ^ 51% ^5f 

I srk ^I'lMR ^ ^ff i ’^rg 3^ 

^ 3tI%T SIP?; ^ I 























( ) 

^?ff} 11 c^Jff ?r% \oao irqsT \ ^ 

^TH^TR 5T?t I 

^tWT“^' I 1 ^ 13 ?r 1 t w 

JiR ?rT^5q^siT Tpi I 3^^ir m^s *}f ^ If 

& irw ft^r 11 ^-Eit wl^i ^’?r ^ 11 ^wi^nwi sjRii 

?^osa Itf^ *iw ^ #-t smtn ?nv755 ^ I 

## €t 

^l<T5n ^SfJT % fl-f? ^ W'f^ ^ ^ ?r^ q^ qpIT 

siTflT t I IwfR RJ % ^rH^T, l^Rqr fqre^t ^ qR ^ 

^ ^1* \ I ^ 3TqR iM ^ ?ik ^ 11 qi^ I tr*n 

?ii 5^'! i?»€H I ^ ?fl^ 

2T^5I ( Sedimentary rocks ) ^ ^5t Ctdt ^ I infl 

^ ttft 5^ ^it pT ^niqii ^oc p ri^ t | 

^qr, iTl5fl =4tTf tPTF q» f ^ Rl^T ^>1^ ^ WT H?l^ ^ qi?T 

it ^rt! 

^ ifftjTffl? 3m% 

^ 5rr<^ qq q1^ ^qrqt tj qiff ^rr^rp? ^tq^r 

mm I, t q^t ^ ^ sfl% q^ ^ 

^ w *1^ ^ ^ q^ ?q 3^r*rqT ^ ^ 

iTffTsm iTRi qsq ti qrei: qsRSf ^ tnqr R^rr ?rf^¥ ^ irf | 
qf^qciql % qrp?ti q?5 % ^ sfqw ^n^r ^ p qsi 
*11^1? it 1 ^qrq % q!K<5i «flft qft ^ 5k n 

qftq^g ^ I qiCt 5k ft4R5 SiT^ fj #i5n I: I 

q^ Hfk qrrf^ ^ *7i I % qi^r #wi RgrtT! t itj^- 

q;Rf § q?! qi^M ^ I q? firak qSt ¥e?ra’ (Growth- 

in-Situ) epwitTi 11 i?3 ^r qiq^ \ ft ^r ^ ^qm 

ftgdT I qff 4^ qfl qt »tik ^ I STRt 

5iJTqr ^ q=kTft q^j*! q? ^ ?ii ?kq} ^ q:fq p itit | ftr 3t?pii 




« ( s? ) 

^ S'lft ?n 1 I ^i^nr f?Rn?fl 

% ^if ^ qiR?jf Tfcif^ tfM ^iwr ^ nf I 

*1? fe^rei 5fil h 3?ri^’ ( Drifl: theory ) ^.^(riicii I [ 
S 5Ei ?rR?*t^tiT ^ 11 

m\K ^ 

Tr>ir nfe pit ^ ?r5pt «gl ^ 

5 ^tTtt ^ 11— 

?— ( Lignite ) m ^Rf^—^ 
?tmtw 11 T^Tfi m ^F !n ^ ^ 1 1 qf q^erar 

% ?t ^ntfT t ?tq[ ijflq ^ 11 ^gisi irfrar sNt ?tqf 

^ |tfi} 11 f?i%r amR sjff isiM I qrg 3^^ 

2t fqin qgfl qjiT aq^ 11 

R—g^p g?rf=?R s^q^F— (Bituminous coni) 
^rf^rqw ^iq^ ral n^qrr ^ It tn qii^n 
( frqqj ftifF Rqi5 W ) ^ t 1 q? JR^RIRq qkft ^Vil ?q|?fT 
% qm % i #q^ ^ | :— 

(f) #1? ( Coking )—qf ^ ^^Rqfterr qqr ^ 

f 1 qi3 % qqr % q^ns^ p qv^ ^ qsfr ^ 
f^qqq^ ^ ??^T7t(M#fqifT ^|) 

sqwi ^^1 1!^ I ti*n 5k qsiT 1 1 ^ #qir ^ 

g;TTq[ 5inff | ] ^ ^pjVTq Hk m 

^ 11 

(^) w#ii 3r^q;-^5 pfij ^ pif pp sqi^ % ?nq ^t^ysrr 
I I ??k qff qqiqi ^ ^lat J qig % ^ 

qqr=R q*r qc ^ ^ I qqqr l 

(q) 4tllq ^iq^ri — ^ ^twr q?t^ w tki ^ i ^i?rk q^ ffqtrarqq 
^ql qqrai % qrn ^fcpti ^ | qf fkq5^ { Tleverbe- 
rwtory ) qR^f (WT qq a??T^q % W? WT11 
(q) ^ ^ ^tw—qi: wqKqr qn^ qi^ 

q?tq«ijii ssiq^r i 1 m ^ 11 q? 
















( ) 

^ ^ l qRl Kfft ^^1% ^ 5®T^ 

?tm 

C AhUiracitt))—q^^l^T, ^^IcTl, ^ ^ 

5t^f t I ‘fiis'Jl? ?t ^cTtll % 'TK 

*h^ ^ tr>4i ^ fiTTfifiT n ???il 11 m ^T 

^ «Trn 1 fsisi 3^'tJT vffsTt S ^r 11 tci afff^ni tps 
^??n 11 

V. ^^1^ ( Catinel Coal )—i qf ^ 

ft?! ?»?!i 11 ^ ^ ^ Urn I 

^t!% ^^1 '*i<fll^ 'TT ^<T ^ ft'Swnl ^ ¥<*! (TpT^TR 

( Distil ) ^1$!^ R^i^f ^[ ^f^3T ^ 1 

3iq ^ % ?t?iif ^ q^isBT ft 5i^r 

^im IER (TfoUtil® ) jfq ir?i^ fnr^r ^ 

t ?ik Ei*n T^i’^ ^ ^5<n 11 ^ 11 

?^,r ^wFift^ qf t:—qnq^ c?!l ft ?.o 
1 ft Y If^^lfl, “ ? ft's nift^Tf!) •Tn’^^ ^ ft ^ !?Eiw3 

g«lf ^o ft 11^1 d t ^5^5! ^ % qSKm ^Iqs TPfl 'R ^ 

wm 11 ?t5TTft fR ^ 5r*ir 5f41 ?qi5n tT*!i 

cnqiiR ml 5:^3111 

^ 3^ ^ ^ c^ 11 '^li ?rRl 

flEll ^ Riftii qi ^ig ^ i'liFT % ?ii^! it^nRi i>rr I qu 

3qftii feqt ?nt!T t (^ ?ii^ ) I Rn:cR'? ft ^ 

<£|{^ ft ^ ’(g'1 'fr*ll ft I ’sfe'*! ^ ^RR ^[Rl sift 

ji?: ftl 3^ ?)qf'?Rq: ^Iqft ^ qfftl ft ^rft'q ft *!R(!lq ^ ft 3tqT- 

gg ft RERI 3Tfftm ^ % ffttfe ^CT ^ ft iff! 5RRT 

fl¥E!T I RREf ft irift qq ^it ^ ft^r ftEn ft fftftft 
ft ?iiftmr (ftfrr, ^ tk infer, IftMf, 

x^th «*!Ht ft ftm ft 1 qi?R*T yi^mn crra ^ 
ft I 









C ) 

^ ^ S *nw ^ #WT 5 

f^^^^r^RI tj 

^tWT ( PulTcrizod coal ) 

gcr ^ % T(^ ^ m>^ ir^ ^ ^fa^fi 

% 3iF(fr | i q^T w 11 ^rar ^ 

55 ^ ^ t ?fk ^nq^TR rft ??i|?r¥ f i 3^Rf^ 

( tieheating ) ir^, ?!qi^ $ lltn i I ^ 

€q iSi^Rqi #1^ % i\^] I I3;q; eq {q'^yi ^ ^ \ 

fii:af % qq^ q? Ul fR? % =i¥itiT % i ^ ^ 

qi^r q? Fe?Ti tcii 11 ^pq qr^ qjj It 

«qi^n 11 

^ra sq=TOR ^ ^qtq q|l |Ri \ ftqRR % 

q?ft qjRqrr^ it ^tqr % ^qw S ?r?lt m ^t*RTT it 

Itai 11 qf prrqq It^n t aqi Itit; It ^ It 

^RT I m ^TW 3qqlfil^ #i?tT % | ^ % qw ^tWT qH 
itqr ?r«n 55 It ^tq: q qw 11 ?mm¥ % ^ 

^'•rat ^ Rqiqt fiM ^at t qq^ fjqj it ^=b % q^ 
Rq^t qjf ^q^Tf 5<ftHw llai 1 1 ^rr^^r qqfft ft if 

% qsftqr 3^ ^q* % (rf«r [irwtqf?; ^i;t ^^riqf ^qtar 1 1 

flffl^q! ( ^stE^qq ) aqi % ^tqi^ ^ nifr ^ 

37qtq r^q % 5?? ft |t.T[ ^ I qq?# ft?r ^ ^SI ^ q|t ftft | ftw 

%i ft fa: <^^qR ft|l[^ 'RT % 5KT fftq^ ^ten 11 ^ It ft 
wftfl'Bq qi*qftt ft tn? atq ftt^ ^ ft ftsf fftqqwt ^ I 
ftgq: qqi qn^ ft ft^fenq 

fftitw^ii % I qpsf ^T -Sfqt^q ^ 3tqi^ % x niaqitt ft ftf ^q ^ i 
qrrafR % f^qqR <t*tT q^< ( ^qf^it) ft ft^l%qq ftw^t 11 












( ) 

jMR I ! rTKf ^ rsi4t 

I ^ ^ ( Molns^ea ) ^ im 

^in I vmg H stk ^1 'T^ *nm it 11 

q>i 1^ ^ ^ mfT 11 

ijif^iT ^ ( Crude minei'iil oil ) m I 

R —^ 5?li ^51 I , 

?t nm ( Coal tar ) ^ <1^1*1 i 

SI^ ^31 ^ ^ — 

(Retorts) r^f w t ^ 
OT mJT 'fit TR ^ wi ITtH 

*nTt tmr ^ A (labricinls) ^ HfH aw 

It I ^ *til' ^ ^ ^ t ^^ ^ 1 

Ifqi^ ^ ^T 

^^RTf >srpn ^ ( Vertical) ^ ?tn^ 

g^I^t ift gw ?1 aiH r^ ^ I I 

?t ^ ^ I ^ 

5g g5l :j^gnnf^ ) 

flat 11 f# ^ ?TWR ^ ^ * ' 5 ?^ ^ 'll I 

f% ^ ^ inar ^ fiiqww ^ 

{?pi^ ^ ^i^<n 11 ^1 ^ 'Ti ^ ^ ^ '^‘1^ 

% am 3^ ?mi ^1 ^ ^ ^ ^11* l 

^ a^*T fi^ iR Tijg ^ri ^ s ^ t 

ft JT? m it tR*n \ I 

lt#T V^ 

^ ^ ( Buraers ) ^ ^ % €W ^ 

^ 3 TFn t in^T ^ m ^(13 fwi (t ^ 

11 % w ^ t i ^^Tcrnrfl 






( ) 

fi^ri am ffffr I i ^ ^ 

^ r^i3W^ nni^n 

^ t ^n ^ <nT>TH m Tf^ ^ ^ 

t ^1 t ^T 

Jt^ ^ % Fq 5 3«f%f ftfn 11 ^ ^ nCf I ^T sil^jM 

JW, ^ ^ ^ 

f^^T ^ar 11 

^t^RR ^tS 

^ ^ra 5ti 1 ^ ^ ^ ^ ^ 



% #iiii ^ CO ( ^i^'=i ^ ^ l! 

w> t<^ ^ 

11 

































( ) 

CO 

u 

*ft^ CH^ 

CO 4 

:tI?^^=! S 

SRI ^ 

ir ^ ^ if^mi >W 3?pji ^ sricfl 11 
^il^TTOiT^ ?lk mf^sm ^ t ( fH ^ ^ 3 ?tr^ 
i?fj ^ <3^ % ft^n % I 

^t^Rn TJ?i 

qf Jtfl ?fi\ % ftqjf" V ^iq^ sfr ?Trfqfl qqi^ ^ntft I I qf 
^ ^ t qf ifl q^fft ^nq^qw: ft qc 

qff ^i^nt ^ I 

'tiHtl *RI 

^fT iRift qMt S5IR^ ft ^ ftq 3fqqr fftft I 3Hf T 
sifftqsRr ?Jlql ^ q^ (^Jtr# ) qq ^ ft sqq ^ 11 

?iq ftiT qr?q ^iq ft 11 fm ^fq^rk qq imfr: ^iqq tftqi- 
fqtcs 11 fpft i 

q? qq ^15 qqift q?^ q^ ft qpT CTqJ | | qjf ar^qq ^ 

ftq 11 

jn^ftft; m 

q? qif ^qrftf ft -jfq ft ft fqq^eft | m: sqiK 3^ft fqiql 

ft qr 5q% qnqqm ^q; 11 


I 

I m 










( ^ ) 


t 



i 

O ' 
o 

tin 

o 

o 

■ 

tf 1 
^ \ 

n 

D ' 

1 

m 

a 

■ji 

M 

O 


d 

1 

t 

'B 

pf 

1?_ 

l. sftsi€< 11 


% 

^ ' 


n 



\'*x 

^ ?te 

YP 

Y 


K 

Yc: 



E^Vo 

\, ^tlcTl ^1 

1 

% 


^ 1 

t 






1 





? 

^o 


e.'9 

t. ^flli ?fl11»tl 

' ^ 


i ^ 

4 -* 

X\t 


t 



1 

i "* 

1 ■■■ 

... 

■* -* 

E.^ 


?cYo 


»irf!if 

'Ttg 3?Tl»T ^ #jftlcl 31^ ('I^^T) 

Jim # I ^fT ^nT^3:«!i w;^r ^ ^fe^i t i f^ ^ 

C im ^ ) % ^T3?efK f^FH fwi ^ 111 

^ 13 ! ^ ^w. ^ ^ 53! ^ JHiic nr k'^ iTR t ?n ?r^ 

I:, ^ iRu fem ^^F), ^ ^ *Ri tflift !i^F ^1 f^tii5i 

5t I y Iran: SEi ^ ^ 11 

nM % f r inm ?h iraK %^n nm I; 

*l%q! ^ ^iff^ 

t ) 

1? !3t WTRfl k f 11 alh ng % ^*ni 

11T WT11 ?ii % ni^ ^ 1^11 in l%i[ I: i ^^Mufn 

^ 1st 1 ^ ^ 11 




























( > 

R. m ^ < Hearth farnace ) 

jRE ^ »pfl >157 fl^ 11 %m 'T'^w 
la^i ^iTM f^RTf ^ ^stTciT ^ (i*n ^13 11 

>Ts1 1 1 

furnace ) 

?H ^ >1^ 5 ^ *T?^ m '^RJ^ ^ 5r*il ^ "I PiR 
qr^l*RTr^sj^mll fqi>ftc^^^ ?rrd71 1 ^^ 
f sjT ^tr ^ ^ qifl ^ stTR fjppsr \ l r 'qtg 



( ?) ^^ j C ^ ) ; C O ^ 

il^^R ^1 1 ( «) g{f, ^iqi ^utti | 

( Grate ) ; { :t ) »nn ( Fhie ) ; ( O 5RT 

^ 5fi7 ITTWT qJT fw 5TT?n t; C'®) NiRT ; {<:) ip^RKT 

fsmii 3n^t <?? qi^ r q-t 4 \ ri^ RTi^iai 

I cf4if (t) qi^ q^T mim t 



































'fj R?f wfl ^.=ft ^1 JJET ^k >t4 

’?;3 ftiit?? # % 1 


( ) 

11^ ^ t ^ w t dti *13 ^ ’R 

3f3l ^ ^ fe]^ ^r^i 11 eit?n *n ^ ’ile’iT 

11 

»* ^n flfi 

*11 n^R ^ 11 3gt*T 3 if 

qwl ‘^#1*1’ 35151% ^q iifeqT qp 1 1 ^^\ ?} 




( ) 


«5rie5 ^ 1 tfta ^ gig | s^i^ ^ ^ 

‘^ira HSf’ ^ ?i# % I swiijr Eiig *(5t % qf 5i|cr ^ 11 (1^ 
«o \^ ^ ^ s5ri!S ^?r too ^ qft?: 

iKfi 11 % *raw % i#iRr cR! ftcTf 11 

3^^ ffo; ( ^ qjj ^ ) ^ ( rqg?ft || q% <R 

?T ^ w qtfR €m tern 11 ^sf n fiT^f 
?rin% # i^«3 ^mfqiK fiift 11 

^i( 

{^ « 3?rf> qqR^ & qqq; q it: i ?fr% «t-E qrn 

q ^ tq[q ( ^) I ?fti q ^ ^ )p^ qi3 Wft m 



Ppi «o \>s 


qq ^ 3II(ft t I g FR^R t f^% flW ^qRn ql^ 

^ wR qf<^fq«T fl 11 

\3, 

q^ t qt?r irqTft, ^?q ^ ^ t’»Ri *if ^ 

?CRi qq fw I I % sRt fr q^iq i'qq qr 
























( ) 


% ^ % 51 ^ 11 ^ ^ 

373tf: ^ 11 



r^ »T^ i(l? m *T[7r ^'m i 

c, ^ ^*11 *1^11 f 

^st it % qaiR^ 5q(5n inj S^ fsRH]^ mi 
^Rfi 15it Tplf % <n(l TOl % ?i[s ?T5^ ?iTfll[ 11 q? qrg 3?t arr % 
a?T d ^iat| ^'1 qi?fl ^ i?pi q #f ^ 11 qift 

greft aw a? gfN T!^ ^ 3q% q wi 

^ar % I inii^ ^ t qg 4\ 3^ arrqR arw it 

gga |f 11 fwa gg(% ‘?flqjr?iq’ f«l 11 

**“ 

^ ^ # llfl ■'^ lat % 5;ti an ftqr =qrqi i I 

?g gfegt Jt aN qff fqq^-gq ?lar t 'r i1^ ^ 

?Rqr FiRa 11 a?Ht sm it% q? x^ ^■ 

41*1 *iRfr t q|tt qq ^ar l 

qfe4t % ^ *t} jhjr ^ i?f^ ^ f f^r 

g*!H ^rg?q? iq^ ^ f^T aqr 11 
































fnKT ^ ^ ^ ITk f^[?I ^ ftitfur 

^^fiT wn it I ^t^rI ^ 'n^i >t ^r 

•T^in: ^l5T 5!i( ^ ^ i ^ ^ ^ ^ 

t^TPil ^ ^ ^pn^i 'RT *n fe ^ <1^ 

ittRfI ^ ?WR ^ ^ *ff I 



[^^ m'sfR *Tgr 

f ) ii ^ ^ ^ ‘3^’ ( ' 

( t^H ) « 35RI? ^ I ^ ^ 

itcQ »rf fe *lR ^ ^*31? ?I fT 331^^ ^ % 79 T? ^ 

Tm WI1 *ir 91^1? % Ct 1^ 311% ^ 1 ^ 




( ) 

<m ^ ^ wm ^ l ^5^^?ier 

^I ^^ t; ^ ^ w^ '^^tt 11 

tn:d^ % ^r=T< f^f ^fi=R *r? ^ ^RT^t I: sjii?i r 'tIt v 

^ I ^ ??iTa 4)^ ^ R?r ^ I 'isft ‘‘ifR ^ ^ 

pp^ q^ qiqfj ^IH, RI 3 *lTf^ fl qi'llfll^ ?nRiR’3 

??T I ??fR wi ^ ^ 

'T?^ 3^ t I ^ I ^ ^. 

?rrq?i1 ^ ^ ^ i? 

tTiTRT STR! % ^cfR ^ R'lT ^ ^r*TT^ ^ R?! 

=g 5 r f ^ 'Witiri^^T % Ri^T ^ 'T'ivtiiit ^ strI 

t R 1 ^ 5 *It^ 

% Fr*T |?n I ^ 'iKWR ^ (£1^ ^?fi I 

'?I^ ^,£^'9 ^ 5^151 fPlR^H ^ITTI ^t5r’ ( ) RWIi fTl^^^TT 

(frmR^^r) ^ ^ w l fR fr *t1'^ ^h^rI % fiErrE^ 
^ #■# »Tt # 11 feilR ^ 1 ? 

fN^O ^ ^R?T^t ^r STM 

£9IR cNR *P.(TJ VT 1 *TRST ¥R^l^ ^ ^ 

?n:^i^ P^lftcT ^ sti t I 

^ ^ R g«f*Tci.' ^ Rf^ 

m 1 

R^TT Rrrp?? ?^R?fT ) I 
iRjqg (qrf Tjp^ sn it^ftRilT) R*n 
V—fissR^ R^iR (?rlR ffiitj £Ti5^, ) \ 

3g^*tfl % ^ 3TRI^ RRR % Rit RWt R q!^ 

f qc R??q ^ ^ siRjq \ ^ ^ ^riRt % qis f?qR l 

qii >3^ (^ ** qfa^rt & Hl^f^ ) ^ ^^^ 

f^R I^SR RFR ^ ftfH? f'^ ^ ^ R^?*^» 

%qi^£R ^ ftqmal r I i q? ^ >#qt ^ ^ftN^ 

% *§1^% ^ ^q tt.a, ^# >flW % ^ I fell ’a^RIR f%qr 

iFsnlf%??T%q^t?nR ?iiqf ^R ^^ 

»fh{,5? 1 1 gq % ^ q? r #t mr 









( ) 

m i zm qRqrur ^ 5t»ii ^^ri ^ eflw 

»q^3T ?{li?ft m (liFft »1PT ^ JTFq 1 I ^ fTi?-#I 

^TiltTiT IJ5 ^ 4ft I ;j?t% qd^ 

^F %q ?Tii% q^i ^ ^if^tf ^f l q? %q ^rfr 

m 5ftl <qq(i % sir^ WF i/g qi^T 11 gftRqK ^ 
it !il%^r€ ^it fim 11 <3<R % HT qf ^rei 

’Prrq^CS^^^^) fq?i-lT qr l ^ >3%^ sst qw, ^ 
tF^T 5?F! qsr 'Tc ^ ^ =5n^ ^ ^.m tft?r ^ fiq-T 

^^^ qf^Fqt ^FtiF t ] qRqjRi!: q? =5nft irlqT t?^ff 11 
^F fstIsht gftftqr % Fqfsnr fF qftF 5!F<iq< t | qqt(% 
<3^^ W(3i5fl % qw ^ 11 


f^ftf^i iifJ3 W ^ ^ T^mTn^ ?f*n5^ 



Rsr 


iT5miqq5 ^firsir 




1 

TttlFTtT 


»7Wi! 



i i 

19 % 


'M 



'i® ^ 

’o^s ¥F 1 


*o^ 


^rqig^iftq^ 

J3 


V'k 

n 

1 

*mm‘ 


«T%w 

?r 

■■ « • 


i # ■■ 

■ - * 



'i\ 



■ ■■ ■■ 

■ 1 m 




^^jRqs ^tqwFj ?F^f(^ q? ^q?Tt ^qK fisqr ^fm 

nR^i ^1 qnnc ©ti tiftr ^1 a^i *t qp qin 11 qiif ^ ^clq^n 
5TtfF ^ qi% qiaji?q ^5it % Mr % mm ^ 11 f^iit 
qFFq qri^qi t ^r^r: *te 1 q* qriq? i?F=q qsRF qfetr 11 
Hua'tq :fiqwF 9e?iF q< ^qF5n m qF^Fsq 


























C ist ) 

^ g^r^r ^ i €t*i^ 

^igRT^ silf fr % Tt ^ mm wf I ^ o:^ ?i^ii ^ % 

5r*T*m f I ^ ®r ^ % ? ?st #* 

gsTfti I Fsf^ ?ir 5^f ^?T PiW'ni \ I 

Rj^ri % t^ip 3?T ^ 5r*T‘nT s ^ 

( Mon-cokinjj ) ?ii^icrf 'ndF 11 ?h ^T ^iirw 

»TR5r ^ tiqN ^ 11 

* 

?i!fT ^ ^ fi 'CTi, 3i5ilint5) 

am ^ ^H\ fwta ^ t ^ ^ l ^^l 

^ sjil ^ si^ 11 ^1 sf^^ ^TRim if 3^ jtli ^ ^ ^ qf*ii 

ffWCT I §rl%iT ^ ^ % ^ifl ^ 1 1 

W'^R^jr ?n^( ^ ^ 'mi wNilPRs ^ % <iri ^ if 

M 1 1 ^fr w 3^ ^^^W^ ^ ^ 

\ a'lTft ?n^ ’PI ^ ^ ^ 35f^T 

i ql^r 7f^ I 

fttpf^ »TR3 ^ ^31 % fR5r^ 11 
^rir^T fSr^ ^ ?*iFfl ^ fii5fcif t ^ l^T: ^T 

PrRfq ^t^pi*i, 3rd^ ^ % ctsT 11 ^ 'ira 

^-g-jj^ tf^ if 3^ %fft5f ( ftwNf 'K*R ) ft?nn ^ I 

snr f*n^ ^ ^ ^ 

^f I C UW ) ^ ?fk %1JIT, w 

3*1151^1^^ S ^ffn^ ftsTfn 11 

??fi ^^Ri % 3^Ti ^ 1^ *n^ ^ JiifT^ g{^5 

jnjT 11 *n^>i #ST< S fl5i% treefT 11 ^ 

»i?T55 % 5IRI3, r^ ?i*S^ I ^ {f'T alff 

ftqf3 f^t ^I(TT *jr I ?R1^ ^ ^ ^ 3(qRFT ^ 

m 5lai 11 (H5r^ fl ??? R^rt ^ *^t 

gfq ipifa ilqf { 










( ) 


m ^ % srpiiH: 'R 

^MT 11 ^5 % ^ 5 f!Rf 3 If-?, 3 »IT 

5l¥^(?^ % \ !r«rq #r ^wt’iT l ®3H 

^\ mm 5 ff? 11 

*p?nT% xm iiRi!(i«i 

?ri^R«5tf: ^c«lt fltlT % l sf^ RiRl 5*n^ ^ ^ 

M ^rreil I r? Rfl i 3 %ii 1 1 qi ^ ttm 1 1 

'sf't % 11 Ri ^ 

11 q? 1^ % P&f ^ M a^i ^nflwi #prre, %#€it 
tnf? ^ R^nBti <i*n ^ ^*Tpfl ^ 11 

gg^i ?r^ tiJft 11 ^ ^ fq^fTT t ^ 

!T(?r?t(f c?t^r 11 1 

siRtT % 5!^ ^ Wl?^ ^ 

t, qqr— 

3ieT #l?l ^ 5?Ri?t ^RR^) TO^T3< 1 

—( % ) ft^RlcT ^ 5^ITf|0Tq>» Ifl^ ^ 

g^nrpTt tr*iT 

( ^ ) ^ ^rnTRil 11 

^ngr t^n f l 

—f«5^ qq^3^ R I 

^?ri ^ ^'PTt, f^*TtnT nr^iT (^<5: ) 1 

^<R—ff^i ^ ^mfeRl ^ i 

?I^^T JTTH 

pMRi^ 5ff? atrar t e;*^ sif^ 

Ctml % UR lien 11 

»!P3 u ufiau ^R^f ^PTf I I ?siT 
t w iri^ ^x\ ^I^T % I fS#T % lU U? ^?PT ^ 
u?: #1 !# ?R % RTU ^ UT1 









( ) 


( Limonite ) 

+ ^U,0. iRT^It % ?I3^rK X^n 

!ifi?r"i tE lv'\ 'w l 5?ii^ ?fk w 

^i 5?rf ^'sn ^ I 

fE ?fi '5IM11 ?«TT m ^ ^n?n ^ fEn 

^ 1 *TK<1 ^ UI^: lEn I SlN^ ^ R«I 

^rafl 5 ?CRi n^ ^ f'^nsrar ^ *it i ^sit, 

jRw, ^ 

H *?f aw 11 

it%!^ ( Magnetite ). 

r0,O * ( ai FeO.Fe^Oa ) (wswcii a^^ «E[! 

^En 11 xmi in ^'t % Iwc ^ <ra ^ 11 ai m^t 
ir agcTMEf ^ fiRT^rr 11 ^ ^twi ^ •shhIa If 

I ai ^ *iw 11 

( Siderite ). 

Fe CO^. x^ aiwef ^ 11 ai fe^ei 

<iT aa (W nrpTRar-r: ffi ^ 11 a? ^ ^ 

aft< ari^ ^ ^ • 

5^5 ^ f^*IH *— 

cftiarPi^a wprct: ^ wr ^o a^tara % af^ 

^l^ I» «f#wR aw f^^atcfta 5*a \ l a 

f^^icHa aait ^ ariaf^it ^ art^ a?t aiar il a?sft a#f 
aik iaa ai sr^rai % «na 3?*n^ w arf^ Is^rr 
11 00 al^ «Ppi ^ ^ ^T 'RR^ (Ca CO, ai MgCO, ) 

Rf aRi 5rraw^ % I ^•il-fRi &afcfta s^a ^ fwRi'»f> w^jalPiaa 
?fK % qf*K ft RRifna ^ I ^ 







( ) 

^ ‘ifcTi ft siRt 11 % 3<r^*T ^ ^ ^ 

^1 % *115^1 'RFf?! ^ fri^?q*n *[g'l ^ff 11 

f%9t if 31^ ^ f*i tt^r srr ft3ita1*r spij ^ 
'iRi ?l 9?r ^Pi3T fii9r ftifei ?ft< 

iwH^n % »5N5[ ^ t at^'t % 3f^a n Prtpr 

'Rriw'i qin f^f 'siFfn I ( >il 

wi*T % w*i ^i*f ^ @1% I «Pt^r ^ ^ ?flRT 

V, ft*ifr ft?fa ^ ^ Qf5T5t n q? ^iw @n<i^ 11 

§ %si5r \\ R{d?r<i #1^ ff«n I <{vi Itfn t 'it 

375^: *Jf?r ^ ^ ^T 3?T[^ 5TR ft ^?f 11 

5ffe??k ?W[3'TT ^ 'fWTiTOJR ^ 5rf^*R WR 

<wm t I ^ fl^n S ^l(^ 5JT 5 «?t3K ^iff % I 
'Rwr ? ?t Hi f^ fpTf 'Trr?f:T?r itrt ^ 11 ^ ^ 

n1^ % ?if^ o’oH (i*T( t 

s?rRa % HTH ? jrf&Sffcf 3^ ^ 

3rf Hf«n I ?ftK ^ j 3ti ?rf^ii % ^ h 

(r*n 'Rito ^ ^imq^fif q^fO t \ qfrqnHct; 
q? qtffn 11 wig^ % mq ^*i %qr «qmr i 

S^fT ??t< |hh h RhK «q ^ 5iq qt3 *1 f(t5r ^rmr % 

^ q|^t 11 ggf lqn ^ qii 3q4l»i h 

qrqqT q^ 5 rt fwiu qiiT% fffiT 11 

^ ^311 «’®H, qf^?F^T % q;iW5 ^ai | qn^lq 
ci*n qrfq^ % 3% w ^f^tf % i 

!r*9f1q % ^51 w 5 niff ftftf 11 

«f5R ii ^?T qiqi t £lN^3 3f^ % 

^ ^ 4t^ 11 3q#qfir wp?q^ flal 11 ?HfT mk ^ 

f1 fiifit HPT 5i1^ H q^qr qit «pq¥ ^ tott % ?fk MnS 

qqRT t, ^1 Fel5 ^ qsq ffeir t I f^Pfr, qf^ fH^q! 

ijitifti 5^: fw 5n5 HRq fra j^q ^ R ^n #t 







C ) 

MtiS (^ ^ fim '*n?n 11 

»R>ir* SO^ qJI-M 3T ^r 11 5i^ ^ ^ 

RHTf ^ 5tr^il \ I ^ *F'T15 ?fk Mirifl^ ^ 

I «ni twnn srtetr 11 ^ ^ t 

» aFl®^, 'I*?! ^TRtl 5Rr ^ ?'H 

af^ ^T^ ^"hf tpn ^Tf|^ \ 

3q^ ^ f ^{^TJ| 71 3^ ?l5Tr?I 

3< I! ^ ^3^ni} I 

f^Ml^ 33 ^ % ^rgiTFr ^ ife 1 ^ h^k 

% sqq ^ 71^ % ITMI !— 

I. m fefRi ^ ^ % ^1% ^ 3^r it <3^ 

qffn t Rs o;^ =3 ^ '^Pr^r ^ 1 

^4 WW ?FTflI t 1 

q#5r 11 f% % flr^ 1 

Y. ?il^ iqR 5rq^!T 11 R5 <iqT ^ ^^ni itt 11 

•^le? ^ CRR «6t 11 ^nq?q^ arr 

'SW sqr ^tRI, ^1 0TRg[T5^ ( ’qpF*! ) ^ ^ ?nW5fiqR ^?T5R 

I qi w[% q ^ tJ ^ 1 11 ^ ^ ^ 

^TFRftsR *i?nH' ( qig % ) & aw iteit 11 

S5IR5 3qg^s *sw I aafi jrr ^ 

a} ¥fe3Tt ^ ^rq 'Sfa a ^wr ^it ^ I ^ ^ 
7fq;f ( FIxHtl'ijarboti ) WRF ^ ^ a^Tat ^ 

cnwf ^'i I *t^q cirrh xk % awit ^ it 

( g^T ?rl^^ fiR ^ jiK ^) ^?r t qftt 

qt ^ ta qrTa ^ qmHfiaf qq-n t m ^tqsa ?imq? wT^ 

ft araqq in qfftir I: q% ga; stn ?R3 ^ riw x:^ ftat 

% qjN spR^ ?t it aw itFit 11 ’it? ^ wf^qlqr ( 

qf^g It £,4 af:i?rg) st?? wa t ttfl%^ ac 

it tpfqr 11 ^ ^ RRr qtfi'ii aif it^t i 






( ) 

% ^ ^ ^ ft 5*ncft I ^ ^rf^ 

?nraT 11 flroit*! *stf Jt M11 

i?rr^ 'Fi^^r % ¥ffl ?rf^ #r« t g^ ^ril^:—' 

l. ?rf^* ^ fif TP3 I 

R. ?rl^ ^s^rtm—^ ^ ^ ^ ^T^Ti 

^5 ?T iTpf ^Cf <n5ir i ^ri f^icRT H w ftni, 

( Deosiiy ) ^Rf ^T tW ^ ^ 

jfFi ?lk ?IFI fRl 1 

Y. —sflli ^ tPifFrl^*?^ (Porosity) fim 

^lf|^ r^TEfit % fSl^ HPT ^ Slf ^ ^ ^ 

wt ?r% ^iqi iiT^ 5?i5i 5l ^ l 

\, ?rreR—^ % 5^5? ?t(iR ?rRR % ^ I ^ ‘^- 

^ % 3s1^ % 5^^“ ii 5n% ^1^ 11 fniR wsr 

^ ^ ^ hft wr ^13111 
ns^iE sk WP3 *?w*R tl I 
^*n ^ 5t<Tf t I ?P? ^ $1^ ^ si^t 3*11 

•R ’fig % fTRH ’£#1 Nf?rat 11 3? ^fert ^ ^ l 

3^1^ ^o 5[fl o't ^If f'tj f^*f*i^ V» % JT^fRT <niT 

fp^ ^ frfe ( Crushing Stroogth ) ^oo fk !?l?r ^ 

11 Hji €:r (qrt 1^(1 f^T!^ ft U ^'v ^ ^*1311 \ 

>FF#I fftf ^ KR ft ?llft*i!flil: fftl^fil \ 

SffI % ^ ft % 'IPP ^ 3^ftpl tl?II t I ^t*ft-^'^ 

( Ca COg. Mg COg ) *CT ftt 3Tft1*r ft3T \ l ffT% 
wrgft?! ^ 5^*at^ 5»i ?13T 11 ^ % fw ?nft ^ % (?fiR 

ft ftr^ *Ff^ ^ '+.i^<« fR itig "grlltt 1 T 35ff! % 
tm ^ fftP^ ftgr 11 'gft % 'i?*if ft V ft ^ qfe?! 
fiife^ ffai 11 CaCO^ nlftfR ft w giff Ci=n ^rfgft i »TR?r 

ft qfe ?R ftn t * pirft? 51*131 ft I 












fq«i sm^ »Ti^T ^T 5r5^ 11 ?t 4 I ^ijRj ( ) I 

ssi^ ^ ^ 'i5f^ ^ *ri^’ ^ 5i5n ^r 

11 ^ig ^1«;? #ft Jn^ 5 11 ^ ^ 

^ 5iT5ft ir ^-#51 iTI%*lT I ’^13 ^ 11 

ij3i ^ sjil^T 3^ si^n: Ig^it 

•T^cft 1ijfir q^ Irsiic %n % 4t fnal |t ?sr1 i 

^•'T3f <R ‘lqq 3irTO’ {!ii,«^ ^) ^ i ‘fi^r 

q|3 !I^%'t ft <1^ I I ?3 3?35 ^ *ft ‘^r’ 5I*f fT fl Il^n 
fw I ^ % irff flft^ ^ 'Irn sfiii’ ?ft< ch itk 

% i*\i ^ %qfr *Rq’ ??f 3ir^iT % I 

«?;%' ^i 

q ^3 %\ ?r«r ^ ‘*ffit m *isi’ l ?i ^4 t 

qig wtm qig qtf »^l% ^9 t jft ff ^ 11 f% *# *t ^ 

% ^sfl iR 3^ ‘S3R« q;3w’ ?f3r =3:!l:3j | q^ x.^ 5 *; qji n^fpi 

%w?r 3^f1 ’isT % qiq 3 ftiqi ^i3T t ^ qf fii I, ^ sftt, 'li^j 

qi % JTf I »f I? ^ ^ Hfsql 3 3l qig ^ ^Nt 
11 STTil ‘1^ T33’ (Wind Fnruace) ^T ^ "I I 

53 331^5 *r s^TK^ ^ ^ ^ 3qqtil 

I 

• 'i5fR;» % %!?; ‘srfim^’ 5IS? *tr 3q^3 T^ju ^ 3f3r t— 

3T<* ^'h I 







( ) 

^ ^ ^ ^ ^R!?R »Ti 5 (iflnH 

'T^^T) ^ *r5n^ ^a? 11 ^ppt ^ aiR 'rrnif" ^ 3rRwi5?n 

, qial I r— 

^—Hjjrqq (qf ^T ^q^Tr) ^ ^ ncmr 

^jirot^R ^^T 11 

^—34^Th 75T¥H ^ qf’iR ^ <sfeT % Hl'ifiaH jjeq ij,^ 

^ TM % ?nq wrg^ q^rrar t aqr— 
qis m i^IqfT Rt f^R % .at5r^ ^ ^nw!^ 

11 ^1^51, ?ft< q!i?? ^ 3!Ra ?igqTa q ^ ^ 

3iqTi *rFT ^ ^f ^itji IJ 4i?a ^ ^r aim qc fiqa ^>f 
q%qt (tayepn ) if a qig #tj St^n ^ 11 
K^ q^iR ?la ‘qi^*'' a % ft -sq? t ^ 

w i%f?r qimi % aar =^7^ afa ^ awai 11 
mq: ^ ^ S' iRl ^laii 11 arf^iql (jqtt) % q^raw % 
3?R qq^qrat sq qi5 ?nii qig^ aqqsqii 5ii% wi f ^ 
ma % laq% arn a Rqa ^ qr ?7q { well or l^eartli ) a 
ftm ^ I q^ qrg^5T ^ fim qig ^ 

mi q^ 11 irq % ffiqli^ am a qq; 1^ Ci?n ^ ^ 

gqqfa ftWtfl I I 1% ‘V ( inp liole ) ^fF !qTqT t I fa 
1^ % ^ S gq^i ^ ^ H q] V ^ a1% |aa 

flciT t f^mJl ^ qraSw (MiiraT 11 mg 4l ^ sf^l 
(arqKqra; q€i) % faqfiTa shr ^ ^snm ^ ftai 
qig^cT ^ ( aiwOT; q $) i q^ qR 

q^ ma ^ il y qq qr faS ?riq^ aqq m smFm: 

11 ^^Eaqj*5fR3 qma q[q^a ^aim tNr 

I I fa qwc m qR =qR?,if^ q^ ?0 S ^pq 57 ^ 

? (charjjo) fRf q;r ^?iq fsPasi, q^ 5 ir? 

3q q^iqf' SI T^a a ^ ^qrl ^ I *tl ft»qr # Nim’ 
•sqf '’’li'ir ^ I 









( ) 

enffH"! % ^ ^ g^r: \ t 

3^ <CTe 3«n ^ ^n^'fT 

#5T 3?iir !ng(^« ssrft^ ^ fii*iif^^ 

51 ^ t !— 

t —5§n?5 , '•^ i 

—% qif wird 5?nB ^ 

gpRl *rpT ?nii ^ 'sij^ t ^ ^ ^ ^ ^ 

^( blowing engine ) f^-iti ^ ^T ^ 

^ if^n 5iicn 11 



y— 55 f(^ ^ iff ^ ^ ^ I 

^ 3^q^r 3*n T^{i ®Bt ^(t^rat j?T ^ 

Ft% I 

'F^iF F ^ wT ^ fiff 1 
u—% SHF ^ it FisTi ^nn —* 

c;_(qll ^r tFRPfffttT ^ % FRF I 

t *«5l1?’ ^ I \ 
































( ) 

fr?Tl 11 sNit ?cl-? 
to» ^ ?mi ?rq^r ^ Hiu ir ffi^r ^ ^ «fr u ^ 

tien 11 fff% ‘Tin ^ grTT % nll^ ^ ^jw: iftsi ct^n 
^ I ( Stuck ) sTim 11 ^q; w iqpr ?Rfi 

5f>t % n nr TTSTfn ^^‘^ ir Hf t 11 «i tn 
mn ^St ^qi % ^ | nm ^ qcr^ 

‘qrn' ( Bosh ) ^|5nfn 11 fr am tra <n ^ ti 
qf?r IK nil, nitr ^ ?T[q^nf ff^nr^ i??*qtr ?! sif 


(0 ^nr ^ 

nr*R m 

KfT^T I 

{^y ?t}^ I 

(0 w I 
(i?)^ qfnd^ fel nit 

qfT^fn^T I 

( 5 f) nsT 5 i q[|!| r\m qrg 

11 

(^) I 

(a) ^ iqr^qrn n»j nw i 

«n5 nn I 


11 ?ngfn^ ^fRs fns ^ ^ % fn^ K ^ em % 
S^ ^ m vertical ) % \ qrv 

^?FTnRT^ fq < M fpf q5Cf q^nr I) % snq Rns ^?nT 11 

lit? nrn qpj qT^If^^5r nq% ^tr ^nn Ikrr t | 




( ) 

^ irr'T 5 ^ l ^ 

?jk sptRr: ^r ^T^l t eiTT ^ wi^ 

st ^ % wc*!! 5 Rir^ ^ |, ^ 

^ 1 ^r l’V,{)5 ^i-w m CO % Eiu cr-^Ti>5 
FeO 3iifri I m CiiCO^ »5ff^ OaO ^ Cl),i sR 
5ip( \ I FeO gstt ?r'^'lf'cf Fo ?m 11 ^ H ^R 
^TR % ql% ^ ^ fTR^TR 5tRT 

f^ 5^<!F |T ?I% I ^ ^ ^ 

^ f^f ^ I ^ ^ ^ ^ 

4lctT ^RI t t ^ 

«5Ct5 IV I I ?l 4 qr ^ 'ds % ^ ^ ifTR I I 

q? Cl^f ^ ^**1 

x'^ 3>^ f^*Ti 11 ^ ^ q^ft §1 ^iS ^ ^ 

q^ ^ qf?^ fqqifsfl ^nq) % l qf ^ ^ qiwt^ 

?) qcCI ^i*n fftq q< qqi ^i^r ^ i qji qi® ^Tqi 
(qR 'qrni’ ^^ •itil q*i qR ^ fen? 
aip^t €i ?ft< STR aRtit^^E ^ V qf ^ gj? 5?|qK q^ 

11 ‘qRT*« fit ^ <tqf^ ^ qf ^ 54 ^ t ?i*n ‘m '^T 
^ ^ifiqrii ^ 3tgr «q[^q fl^K q;! ^^qT?R ^nqi^f ^ ^ 
q^iqf ^Rf I qpqqf *swfqq fi^R ^sctq ii a'-mI 11 ^ 

qFlq q[q % qi^t qr[q%-?rfH^ ^ ^ % i ^ ^ sw ^ 

^ t (Rf 15 ffr?ra< ft 5ttar f i 5% *sTsq 

( Down co;nei* qf ^^^qFf^ ) q?!T It I qi ?iqi>TPft 

qifq ( Dust catelier qi 'ij(%3TTft ^ ^fl 

11 «Ti| TfH % ?r[q ^ ’■i^ Reft uRt i 5^i5si qriqq.t?r sr^ ^ 

qq; qiCT 11 fiq ’55r g^ qi ^ ^ ^ 

11 ^ ^ ^ ^t qf <RTq^ it R?nt | qf qriqqs 

gs qR f3R R 3i?in ^qqR ftST \ l 

% sulq RR q »qrqR inft rt^' ?tsi ^t qig q^et 
^ R|ft % ?rq5% % fq^q qq-'R ^ fqq5t Srq qiV^ ^tq’ 
( Cap and Cond ) ^■^f^ 11 RT^ ^ 



( ) 

5^ ^ ^*1 ^ S[Rr ^ ^Nt 'atrii f | 

^ Sr ^8% (liins > iwj ^ 11 ^ ^isr 

JT^|5^ % tK\ ^ ^ ^ I IR Ttif 51^ ^ 'Ipff I 

Jii?rf^ f^R s-iT ^ zm ^ iTRil ^ =nT 

•fl% ^ ^Icft ^ !- 

fi4 ?n ^ =5^ ^1 ^rrafej . 

„ „ . 

m % 3<i€t *tm'?! 
w {ini^T! ^ a*n 

' 3Rrtt: ^) .. 

5i4^»]5^. . 

’CT?c ^ 55r ^if 


^*5 « 


M 

» 






























( ) 

*15 ^ 5*f 

) tl’Tl vec.e 2?! % 

sng ^ 11 t—^*1^, ^=J, 

<j555H I <1^ 5i*r^n ^ijcf: *r) ^ I *T5n f?rt ^cr 

ii[?f V («n ^f?T) ^ ^ ft^iar I i ^if ^if 

# R*it t; ^ if !^ ^T t ?f*Pit ^spif ( lii^UWs) 

t ^ wffT 3?m5T ^ fl^T 

5IRT11 '1^^ ^ ^ ^ ^ flift ^ ^ 

Pf5iWT ^Rntl 

f^l ^ *fT *!1 

IRH t I 

( ^\% ^T ) 

«iTPT <nfi ^ 51^1 IJ& po*o«o« spi^ ^ (\\ ^ 
Slla ^ ^ ^ ^ I 

( Blower ) if if it flcif t ^ f^ 13* 

cn5<i fl i fit*! ’“**“* > it fRft gi 

5i?W tin'' ( Bmi\& ijipo ) ^ m^k\ % Jt m 

•n^t ^ t cn5 S #raf 

% 1 ti3 ^1 tR §1^ % 5rnt ^ tas ^ ntff 

tm: yr: ^ tiTO fiM 3iiaf % tsi 

(?5;oo® ifo af) tfg ^31 % I 

^(Si ove ) 

Q35 i5n?^ ^ ==?TC ett t I 

sRf^ ^oo 5T 5>Tra ’i!? tp iim 11 ^ haimK 11 

*Ti»T 3*f^itiR ^ I tit *ft% ^ ii?5 

^ ini \ ^ affiiw? {h^ ^ ^f^ftf 

il ?ii«^5?i ^f^T 11 

?. =?e?r qin—tin T’3 i^< ^ ^*11 ^ 

gw; ff«R m\ I I ^ ^ I 






( ) 



warn 


UViUI 


iiiiiiiiimiia 

mill] 

1 

.ijii'p' 

PHOI 

1 

'l: un 

msm 

I 

imp 












































































C ) 

sTfctd^^ fa ^ ^>iK ^5^111 WK^ < ) 

I mi ^‘^■T.l ^l%a ^ ^ |t ^ ^'t’^1'1 ^ 

5 jri^ t ti**i ^ ^ ^ ^ I 

?JT ?r ?if^ifT!(r ttit ^ ^ ^ ^ ^ ^ 

^Ttf! I (T^ ?J? 55TT ft 'STIcfl I 1 X^ (iw ^(3 % 51^ ^ 

^niH =3 t^t 11sIr <i^ ^ftf 5i^r wr | ftm 1?^ ^ 

it ^ ^.T ^TRf t I ^ ^ 

^rr??^^?n 't^ % i ^ <331 ^ ^ 

¥T!f iR^T fi^ 1 [ I ^1^ ^ f^T^ra" w? 

^ SR fl^n f I ^ ^ *T 9 ^ ^ 5 n ^ Pr^ 

%n ^ II^ WT t I 5 RT SFT ^ ^ ciNtTPT ^ <» * ^ 
uoo® ?fi> ^ I 

'ifp'FT ( Pumping Plant ) 

?nH^ s^n^i 'E^ti ^ %!? 5i5r ^ ?i?qfvra ?rR7^racn Tpt t, 
?iiH% STRT ^t ^fia am 3?Kt4t siia 3^ arrma aimiT f!^f 
11 ^ iRi? gri^f ^ tit apT ^ ^ 

^-qi|| ^ q^ ^ffjt I ^oefl ^Icft ^ ^**T 

51T % f^pt gfq ftias ^eoo a l# 9 » trfR (^ a?ra = 1 ^) 

5R1 I «lf^ 'Tpa ^ ^ ^1i ^ ^ £*R sk 

twi ^i^wreft '30' *tt t am *ia imt % 

tOT Jft 510 ^1 Tfdt t I IR PWtaiT IlPifsa 

% [0% 4,* ?l mm it0a ipfl €t fteil I i '30- 

^fa *Ft luiRT 3 |a t a^t tm'RT 

^ 301'lia ^1 ^ 

^ qi0 Pi0f0 ^= 11 ^ t am ‘0?a 

i^* ( multistnge centrifugal ptimps) % m 
feqr 0iaT 11 







( ) 


Cwi 11 ^IJt 'a*i=i^ 5^ ^ 

^ ^Tiwst^ 

^]i^ iit;nTaT?? 

m)^ 

55r[)^ ^ ^13VSf^n^rt^?rf% (Calorific vakse) ».oo #?I 

gi7^i^^fast5i3^^ m t,^o,o.>,injo #3(r 

cTl'I ftl'l ^TCf ^^RT ^ t I 3?I^ Jlfa^ 

^l ipi if tfafr \% nl^TT^r wi *T^ iim 11 

%o !I(?RI?f ^ fw ^ ^IWt % I 

S fcfift ?ri^r^ JTpn ^ ?n^q ti I ^>n 

3tqi^ ^ ^ ^ fir!;m ^ ^l^iT f, 

?rra*^ ^f^r 3«^[^ '?s: ^if%iT 

(U?J-*IRf ^ ^ ^ t I ^ 

^finl ^ 11 ^ ^ ^ 

*Tr*l 3ft^ ( Coko ovens ) iRq ^ *3^ ttfir % 1 ^ 

^l3! 3Tt3^ *t« % ?n*l lt3*?t?f ^ 3=11^ ^ 3^)!^ 

ci4 vifeqi ^ ’9i?fi[ 11 

Sts m% ^ 

<1-^^ (4. tfta iris Iqsp ) % 3?ifl 11 ?rTi 

?fR ^T3 ^ *T(^ ^ ^ w ^ 

^ if {^[ ^ ^%3T ^ ^ |t \ I 

35 ft»ris I 5^ Jf ;i[l^ % ^ 5ll I 

’JJff ^ ^ ^ ^1 W»J 

tt 11 *3^ ^ ^ ^ I ^ ^ ^^5 

<t'W'?^ % I ^3 

^ ^ ^cf ft ^ I 313 ^1 5^* ’^lit 3|?^ 

5iilj|f q^r % ^ ^ w 315 ^ ^ 


t qfePi 




?J 

II 

11 







( W ) 

^ 'i.^ *fl ^1 5ifgi 11 ^ arE^s ^i"?: 

^ ?rR5!??en ^ ^ ^ ^ *ii 

inm 11 s?2 ^ m <1:? ^ifi 5 

5n ?TS3Ti I 

^fiH ^T 

^[?[ft?E sgri^s SW i^f^l ^rtRi 

^ ^r^T 3(qsT ^ 11 ^ ^ 

R5I?ft ^ ^ ^[<fl % I ^ «f[45R ^ I 3m T'i^ 

5(q»r mm it 3?^^^ 11 

*?%^ ^ 

^r ft^trsmT ^tf q?n ^ *rt ft>k ^i3i 11 

55rr^5 'f:^?! ^ 5n?f^ ^ !^'t c^ ^prar t 

mk q^*#s 5r:'3‘ sji ^?[ % sii^ ^t ^1 ^ 1 ^ 

13 ^ 3f^€ rqf % t ff<rf ^ % 1^ *n^i1 

ffpr*tr3 ^ fwf^cif m 3I53R Pp^f-fflST ^ ^ f? 

^3?fH I 

^?T 

fijT «f fmp«q iifp & ^im ^ 

™mr^ ^ qtl^ 

11 ^ sij^ sitaft ^ ^ 11 t:^s ^ 

5? ^irg ^Ti^ it I ?fft ftp Smt ft 

^ "f I qtE swl % I fn^it ^ 55rjf m% ft sifR 

% ftp ^ ^t ptp^ I, mitft 3tffi; ^ ip; PPT % 

it ^ pppi ^ t ft! ^it ^ itur I ftpJ P ff«i,^ ?!? 

5IP 3nS i TPi%i? JPSf 5PfiP ^1% *ji\MP?IP SPT tWIcT PPT^ 

pp^f ftq? Ptm^Ri ^ir?i;mi^ fim^i 3P%ftnj: mftfw 





( ) 

X^ wi w ^ b;w 5% ^ 11 

X — 7p^ jncT ij^nf—^ ^ ^ 

swit ^ % I ^ 

^m ?1 ^ 9r*^t ^ wt %=i 'Tc ^ ?iT% *it ^ 11 

q? %il J\in <1? I I %JT ^ ^ ^*Tf 17^ 'Tig firofl I f 
^ % 1T7^ ft ^ fNt ^ ^ ^ ^fnl I m^' 

% t irwR 5^ #?T ft t ^i*n ^ 



1^ ^o f V TI55f 5R:J PR ^ 


qf^ tR ^ ftjl jfT flT!^ ^ ^ W % I^TC '31T?T1 I, ^h 

t?f f«iH tR tiNt 3?q ft 3nm I ^'k ^ 11 ti^ 

TUrq ijpf t fST fW ^ ^ fl ^ I I ^ 

g<?r ^it?n ^ ^ ^ ^ ^ ^ f^ra^ ^ 

7!T% ^ 'n?n l 

^_i[^ sfn^? <1^ 'fn^ ^ 51^ 1’? ^ 3^TR^ ^ *it 

Min ft ^ sn ^ 'T^ ^ ^ 

€ltt3iMT^I ^Tscn fftlT TqfHT’ ( Mixer ) ^ T^fT Mr 
3Ti?rr 11 fnftR 'nn itir I r3i?in f., o % ?^99 sir sris 

jtn #?T TRr n?<n 11 *rf f^rm qit ^ ^pirri I fini 




( m ) 

W ^ I I fKt 5T1^r ^ I I 

^ra % ^ 1 J 15 sre 5^ 5r^?*n S 11 
( burners ) % sKr *PT ssM 11 *nf ^na 

?r% ^ ^ 11 ^?ii fi*i:i *5n^^ flfnt ^i 

fftoT f5 *5fif’ (SCOIl) ^ K^^ict Rwr # ^sr w[^ 

?q § ^ ifir JTqaf i! ^?i 11 -itk 'r?! ( ^ig ) 

<1^ Hfi ^ ^T SRf fR^ ^ ^ ^ 

11 k *i sRif^ m 5RT ft f ffk uTi ^ 
^ ^ I %c ^f^rr 11 

jtI^ SR ?Ti% % C3i SR eif *i3 Irk ftfrf % I 

TTift 4\ it gft RRT ra^ ^ 11 fR 

gffl % pT^» ^ I ^ uig ^ fi 

3RRm R RRRT |1 ^ 3% ^RrMt if RW; ^ ^ RIRR 

%T ^ % I f^ fR?3pit R fl ^ ft Rfl ^ ^ 

Rl t I 

TJ^ % OT 

R?fR % fijR rTR flR t !— 
i R? ^(rr % RrmftRR ^ RRTR ^m\ 11 
^ 5ffe R fTRR R^?r f*T ^ I 

^ % I 

V R g *^RI R^i'i^iilflf RRTRf t I 
%. n%R Rrg ^13 rcT n* |r^ ^ ?t^<t f^ai 11 

^ ^ 3iR?ft5nT 

Rg^'t Rig RfriRf fern fR RTOff feSTRI t 

RnfRlRR^RJ ( OxidiaeJ ) R^R inftflRR tf^ RR 

r^PHR Rff tt^ RRT RTIReArR gRv R^IR ITETR R 
RRlR \ f 





( ) 

snlr ^ <T?!i*f(5n! 4tfNt 

% ^ if \ 511% qc qrmrNiT % ^nq firfwT 

gi i q^ i i ? qq% 'K) 3^ inqfTHs: ’fia % Cf 

5n% % I t?r% f^Rl^ 5tq ^ 3rifif|5iq ^ q?rq fii+tll4H ^fl^r 

( reduce ) ^ 3RfTr % ai qi ’413 ^ ^ 

t I ^ % SNtfRf 5flff 43 

^ 4l q? iqiS ^ ^ ?i(*i 3«e ^ 5 i|(Tt t ( 

^ %n sf^M 

^ ^ jrrrqR qgfT I { ) l 4?r3 

qftw % ^l^fRT 1TT3 % ^ 314313 ^^tlT % ^ g« cflf # 3?rR[ 
qjfcf f I 5ra 5?f^ % ^3 BW 33 3131 % 34 33^ S3<5tl! 
HZ 54131 1 3^ 3? 3 3W3T % BW ^I3T % 3^ S3 ^1% ^ 
^TTHHW JC33IT3f % 3l[ ^14^1 ^1 ^ ^Hcn % | 4? 3?T4?4^ *% I 
33l^ 3rf%^ 3^3 % 5ft| S3 353 qW t 511JI t rif3% 313 % 

^f55131 % ?lfr3 it 511311 1 

351% HI it 41133143 3?3 4ltt 41133} 33 ^:{53 q^W % 

fqlTfP it 3^ t f^rf^nt 5ftCt ( ^ ^ 4n331S3 % 4ri33N3 
41513 ?!% HI 33311 ) BEH 3f?% 331 31^ % 3% WT ^^3 % 
^ ^HH It 351131 ’SIWt I 1 

f%3ni^ 3[sij ^ iRpngk §?s S 

313 % It 3P3 %% 31% W1 t J— 

1. iqtipi H[ fq^idtq SSI 
f43 qft ^ 331 
1. 35133 m ^31 I 

1151 % qi: % l3i%33 % 314 fe%%4 331% % \ rp^l^ ^ % ^if 

% Cas 33131 t It qilWlCf 3 ft% 115 It 4ig%51 % 3151141311 

qqtl^ ^3133: 3331 mq^l 313 3% ^Pt^l 313351 II Ik 4ri3« 








( m ) 

t ijTf (CiiO), (AI, 03 ), 

( MdO ) t 'r 1 ^ 1 % 

^ 9 W^SiT 

ftnferer w^ii^ ^l?Kr Tiwllr wJifi 

^it \ I ^jgR« q^ ?i% ^ (c'S ^ ^m\ 1 1 ^ q^pr 
^Rl^ra efe ^ iwqp? ‘i lisrt ?i*ii fqi*Kr tn^l^w 
^ t % ^r^TJi ft 3i[& 11 Hrrg iqRl % ¥n:«5 

5 tl% ^5 qirar t 3®% vri^i^ q< ?k«rr 11 

w<3n ?rc!q fJt 11 

q^ra m fq?R 

St-T ^ ^ ifl% ?R3i^TT t ?IWHH ^ 

11 q; qriT »Tni ^ (TPTOt^ ^oo®iro ft<n I ?fh: ^ ^ 

wn pii q| % »TKi^iw qc ?ct,®* fi 5fferr 1 1 !ii% il 
*ta ir CO w ttmr ^rt 11 qfH % 5 *r ct^ qfq^ i| 

^R ^ ^ I SR If Ira # 'jjl qrasr to ^ 

I iql fq 5rqq 5Rtit 11 ftf ^ q^pi I =fr £!r fra 

q§^f^ w *T <^ffi % I 

ft trlq KTrnf ft qfq sn ^rfar 11 ?n?ra froint q 
PI? wra *1^ ftrft I ^R ?« qll? % ?ii% 3TO qrrai ^ ^r 3Gfi 
fiiqi?ra v«**“ €0 fi srprr 11 (iiqsira 'r ^ ^ Bq fn^ttr gffft 
strat t i Bra m br ( Zone o! 

moisture evuporiitlon ) % | 

srq ^1^ ?rJT% Rtq mil q 3 tR(ij 3 ifi GiqtifB qftc tft 

q? sir^tr 1 1 fraq tfl^ CO si-tr 5Nlfw ^ q? I 
•*,» :p! ^ Mit Bf q|qt qfq% nq firara?^ ?Ntffi ?ftir qq 
(sum ^ 1 ^ tqra aiqinq ^tog ifc ^in 1 1 ?b i?Tq ff 
BW fn^eilS ^ q(Tftr’(Zoiie of reduction 

of iron oxide) 11 ^ 






( m ) 

% ^ ^ «RI ( Spongy ) Ct t ^ ^ 



¥« ^ms q^e % T^^ 
*nifi % mq^TTi! 


^^^ iTiB 1; ^ TO (sp*?) ^ 

( Deco til position ) fifT CaO B*n CO;^ qB ^ 1 IBl qiiH 
MgCOjj itq^ MgO 3*n CO^ qqim 11 f^^qf E 5 wt 
I qtf % ¥l ,ff^q %qr ?nxtq ^ ^ 11 gi? CO^ 

gMqnft ^r 'TOt 11 

^ q?k 3 ^cT^qK q^q qftPr (Sineltitig zone ) it wi 
^tnn I i ^s^qq (^rtqr) q|T tai lo; 

^TPffi ^ msf % 1 m: 3Bq ?r4q qq^r ^<TT I I Rsqi I 

?fqqq q^ |qq^ snqr ^ q^lq ?ft\w 

















































( > 

era 5?f?T ^ ^ 

tTf^ ^r 11 5^ CaO SiO, tT*n Al^Oj ^ fif^ WI 

I, ?nK ^ 11 tV*>o^ ’fc 

f^qr (afer ft ^i^il I ( 3*n ) 

ti*n 5*R % qi?r '^tr ft^ ft ^111 qi “*. 0555 ^ 
% ilqi^ qRr % m ^ ^ ^ m^^R 

^ ^ I \ ^ I 

g»q CO qfef^ ft Wf 11 ^ MnO, Ca^P^O^ ^ SiO, 

fll ?r^qtf^ ft ^ 11 (feqt ^qi ^« ) 1 

^ qftlq % qRT ^ aucn 11 qf ?ft*cPi ^raiqftqi f^^quil 
^ q|i^q 11 qidMiqi <iqt aNRiq qga 11 

qff 9im ?ft?I qiiqq ^ ^ ( Saturated ) ft aiFTT % ( fepn 

?'a ) I 3«qiF diHHW sqmra % ^ ? 1 ^ 

ETR fi4 ft ^ qndi 1 1 Ca, O^ ^ ^NN^qr (feqt 
^o ) ^ ft ^qiai t (ivi ^ Si Mn ft w ^ \ l 
feqf I ^31% ’qt3®t?r ^ ft #?i R^nr: gw 

ft qiRit 1 1 rsfRT tt ftfeft 1 


ijjfPEi 'EqH ^ iitiinfiqi Iqiqpft % ftft qq 

fiRi ^iii?n t ft ^ fiWMH lw*qfftRfcr ft 

^ qft I j — 


’di’Si % qtt* 

qqrftqiqif 

giqqR 

M 

ITo 

^RTiqRra 

feqi 

t® ^ 

vq.9 

^Fe^Oa + ^CO 

-vFe + ^CO^ 

i 



Fa + CO 

= FeO + CO. 

(^) 

1) 

t'yk 

F« + CO 

= PeO+C 

(\) 



i ^Fe^Oj + C 

=^F©,0^+C0 

<v) 



Fa^O^ + C 

= ^F«0 + C0 

(') 





















( ) 


% i^TT' 

^0 

?THRif^ ferre j 


» 

%H^a 

FtijO^-^CO =|FeO + CO, 

(^) 



F«0 + C0 !=Fe + CO, 

<«) 



CO, +0 ^co 

(^) 

^ « 


CaCOa =CaO + CO^ 

i<) 



MgCOa =MgO + GO, 




FujO^ + C =^FeO + CO 

(u) 



FeO + 0 =F6 + C0 

(H) 



^FeO + vC -FfljC + ^CO 

; in) 



MnO+C =Mn + CO ' 

M 



CaO+Al, 0 j+S iO ,= (%!%%?: 

(K'i) 


U<.o 

MnO + C =Mii + CO 


\sr 

UV 

^F© + C “FejC 

(?'»> 



CaO + AJ,Oj+SiO, 1 





Oc) 



F6S + CaO + C 




= Fe+CiiS + C(> 


>1 

^c;** j 

CftjP^O^ + |SiO, +'iC + ^Fd 




s^OaOSiO^+^CO+^Fe^P 

(^“) 


t^PS 

SiO, 4- ^C+ Fd 




= F«Si + ^C’O 

C^O 




















( m ) 


^ wt snff ’^13 ’RI^ ^ 

uw (1*113^ ^in35T *i*n 11— 



Jlfe^Rt 

mItfVl 

1 

1 

* 

Ip^ 1 



^ 1 

^tfl 

^0 ^ 

v^?r 






Tl^^l fw 


^ 1 

! o 

1 

Y.R'K 




.flvii?! 


t 0 „ 


n 

'ETi^ ft*! 

1 

1 

^ 1 

!.o 

i 

1 


ilfl \ 

1 

j 


O 

1 

»*® n' 

1 ■ 

n 



j ^ 

! 

i 

J 



t'fl ^ ' 

'0^14 % 


j V® ^ 

^ 1o ?^ 

^rq 


Vo 

SPT 



V'^H. 



t'H^ 


t'® 

1 e ^ 

^Ao & 

If 








an#! 

ro¥t 

‘e%i % 

j o’t *n 

*H % 

% 

t| 


v\ 




V*^V 




: '-H*» 

•I 


f V\o ^ 

1 

II 

^r- ,, 

^RnfC 



^ * 


1 v*^y 







































< ) 





ra%f.R ^ 

i 

1 

qqqi 

1 


nM^ 

1 


^‘fi¥rqiR^ 

i 

>» 

*i>^0 

\ 

? * qvR 


^Iq 

VV\ „ 


’\t> % 

t-o % 


pflqpT 

r» 

1 

'“1^“ n 

i 

r\ 

1, s.%^-0 



„ 

'%o ?r 

Itjc^c;^ 

1 

?jt? f^fensq 


ff 


•% 

^ % v« 


19 

n 


"fflw fll'il ^ wq l%(cnR ( 5^ Si qr SiO, 
% qgq it ) ^ t 1 iftfq ^ ^ FeO, 

MnO, CaO, MgO an^ % m fRciq^ 3^1^ r«%%i qqrai I I 
^ mqqrq W ( Decompose ) tl 'iil^ 11 

qrPpTi C ^ ^ q? 

CO 5TO g HIft i iHt 3i qqqr I 5ft\ % ^nq FeSi 
qifim I I qf 5ft^ pr ^ I l CaO, SiO, %PlHd| ^ Iqqfei 
Cicn t q^sg aipq Nlr%^ % fqqfef it ^ ^ i Jt s^rw 
^ qpn q^ifT ^ qW qi^ ft)RT*6q l%qT sq* 

«qrt!i I \ 

S£i-5iF2 qi5 ^ ?T qrgqr^j qwM 11 
fciiu^ 








































( m ) 


fvT^ ^ ^ iCT 11 w\ GuR 

^ig ri^r w fips 11 ^ flf»i SO, J|?r 3i ^ 11 

l^tn #fc ^ a^sr % I al? ^ 

’jjp: FeS % ?a ^ tl 

MuR % ^*1 a ii ccctT 11 IT agg 

t ^ ^ ^ fisat ^ I ‘ — 

i. aia^ ^ sig^ 3fRt—^(t ^ aiar a? ^11 
ffti ^Rni CaS asm 11 

R. aig^w w\ 4iiaH<i afTW—TTi% aij05r it aiF argarri 
'atcTi 11 

\. # ^R5T?n a7m--TF^RH a BtgO ^ argintr 

a?T^ %aT#$r^ ^TTSTciiaT^I ?igaRT 

»n?a sT^tsten 

V. *i Stilsiti ?f?r MnS ^iw: 

aigasr aim t fe FeS mg it 53 11 cfit 

^ ?Jk m^Ei ftm t ?iTii FeS it q^ 

MdS asm 11 

=aR a arf^ijgi wiwirs (MnO ) % m a jJI^ ^r 1 1 
?Qq!i 5?s ai*j FeO % ^nr 5r*fEfi^T Mn a^raT 11 ^HWln 
ail %!% *nn aig a am \i\ apt aigaar S ^an aiRn ^ 1 
arPTR am vrig^^r # ^ arlSrism % ^ti^^fr^r ^ 

p prai 11 

€ipR ^Ni ^ it ^i ma ift^ ^ 11 ^ 

aiwH m3^ ^aai I 3^iaa GaO {SiO,) ^ fiM war 
t ^ f,0^ 555 qft^ P Ji^^ai 11 ^ 4bpt 










( m ) 

i?t^ ^ 11 

s^ ^1 «ng 5 ^ 

A], 0 ^^ ^ ^Tfsn (^'» ^^ ^rg^ m 

sfin ^ 11 ^ ^ '•w ^5 ^ ^ 

Pl?fq^ t I M ^N?n I fTTTITR fTt^ It 

TeS, CaS tI 'ifefe ftm I ^ ^pg^fT ^ ^ ’^(K CaS 

Wj^ ^ ^ ^ ^ ^ I I ^ 

iS: f^R ^f3i I ^ ^ F'oS ^ |ira^ ( Fpj Mq ) S ^ 
Hi ?rg$Fra^ d^ ^ w^ir ^t3^ ^ ^ ^ 11 ^T 
CaO ^ ^ ’sn^ CaS, FeO MdO d«Ri tFfl t I 

IV ^ig^ il ^ ^ (IT ^ ^ ^nm 11 

^f:! ?jpriM ^ ^ ^ I I ^!#5r ^ ^*t 

3fl% ^ «^fii 11 *ri^ ’^ng^ ^r 

fi ^ <nwiT 5?*^ ff ^ 

fpn l 

J}|il^ ^»lNi ^ pf ^ 


1 

SiO, 1 

CaO ' 

MiO 

Al,0j 

MnO ' 

1 

FaO 

1 

( 51^1 > 

! ^'s 1 

j V i 



t 


SIFP (<RrT*^cfl) 

i ’' 

iR 

Jl 

1 Rc; ! 

\ 

' X 

r^Prs 

^'i 

't\ 

1 V 

' 

' K 

R 


SiO, 1 

CaO 

1 

Mgo; 

|A1,0, 1 

MnO 

1 FeO. 


\\ 

Yo 

I 

1 

1 ^0 

1 

1 

1 

i X 


1 

1 

i 

1 
































( ) 


sstrHi ^ 

3^ ftn 5f[?r % I 

^ (ti^HH 3^^ ft WI^5r ?cRr 
€t ’TlCT ^1% T^ iT f% l«l5FfT ^ 

?l^ % Cl? frn ^ f#iir«Ji ?rf^ ^ 

K5(nl I 

I. 'Ti:3^ tiitriji % 5RT ^ 

9^? ^ 1 

V. IT*^ t!MT 3%I rfWHR ^ KT^l 5 9l(^qi f?jf^<FT 

3ftt 9rf^ *F*R! ^ I I 

«p?pt^t: ftn ^ fT ^^irnfe g>Tf % em (? ^ v 

era ) f%?tT ^T11 V % ‘fiPrs’ ( Mottled ) wk ^ 

‘^’ ^Ffi1 #fT ?TFn 11 ?tT ^ fefe'R wk g^ 

() ip? 'siT^ I am mk ^fg?ir ) 

i?# f I gar a« ? 'eth^ if{\ if 

?5aT I am ^ if ^ wgtii % \ 
?fi^ ak??: ^ 3^1^ ^t rngma m ??¥m 

% <?^ *t? <tRi gf! 11 m: ^raraPra (^qr 

I i 

K ^ sirriTfi 9^ ^ <*T ttm 11 «r 

^ mrmrE f^imt11 ^ ^ mm mf^ 

^feft 11 95 } ^ if) iism 

11 ma; qi qiiT% ftm 11 qi mfq fqwai t q??i m?? % 

3T^ln mi# if ?# t, ^T eqm ^ snq- 

?q^ qif ?5cft qi (^ ^<5# ^ mq fksrra^ 3^ #q 

eRW 5131% % 11 








( ) 

sfo ^ it t t*?rr I f[*n 

^ 11 t ?f ^fT a*n e? ttfir I >T?n^ 

^T?r 11 «1 #?1 ^wrri r i1?n 1^ i 

^ !—?R% Ro 5? ¥r ^ (lit nfR? Ril 1 1 

w ?)? ?rf^ *c^f *n^ ^^3T I lOT jf'FH^ ^ Ri^ ^ 
ftcit I wl^ 39^ RfSm* ^ i^\\ !n ^ it 

gRT Efg^ ^ t ^ ftR9r^ 3B% ¥r g^w ^ I i ^1 

m ( Scrap ) % RW f*ren^ pm 3q^ 5?rt ^ ^*t it 
tfgg ^di % I 

V 'Pii^ feR 3T=tig g?Tm *n r 

‘rfa* N?R ^ SRRtR fi^T ( Wrought) 11 










C 3 ^ ^) 

»f ?I1%^Rft ^ 

11 trf^ ^ #< ^ ^ 

p<?tR 'i^’T ^ ^ 11 ^ 1%?Fcr ^ ^nwRi % 

sqqfR S f!r%^ ^ft^FPlT ?rM WRfI I I ^N^f ^ 

^ hHi 3?r^ ^ ^ig *K ^ I ftg 

’T[g w ?fT% ^ Cl 11 g? ^ 

^ i , 

Wlf^ fe '?13 '13 ^ *‘*T” c[^HI t I ^1!^ ^ T^I*I 

^ itRi^^T ( Fattern ) ^ ^I'sK ft^?rK *1 C^tl 

“f|’' % WRH CJ^IT t t I ^ ^ 

?JT^ ^ ^ 1*^ ^1 ^ ^ 

jrfs^^q % ?*TR ^ ^11 I ^ siR)^ ^ ^ 'Pf ^ 

f f 3n^T t ti^iT ^ ^ sC '313 ^i?fli % I ^ 

Ct^ wrg ^ ^ “*i” ^ I ^ ^ 

f^HIK R^iC 11 Wft 
55nt ti I *1’‘1 ^ H^tra" ^ ^ 

^ i!i irmRK 5tw I f^fi% Cl^ 'R tst% fe? 11 fw 

^ %er ifn^ 3^i% ^ fgi “*i” w ®ti?n 11 

^ ^ ^ ^ Tifu Mgr w. 1^ I Ff ^ 

fW% **ti” ^ 3^ 9^r ?ws?r Cf ^Hcfl 11 

mm. ^ 3fi% ^ wr C^n t 

^ M ^>1 ^ Ct rg??ft ^ »T^iR 5f uV 

wK 5iT?ft 11 m Br^RT S’ snifl % “fl” ^ ^ 
mf\ m %ir iirgr 11 M *f “‘t” ^ ^ t \ S 

1R r^ % rr«i HR ^ TtfiHl ^fn: Ff^if n| 11 3R<t ^ 4) 
TimRt ^ ^ 31 w r^q! 3Tiar 11 3?r^ 









( ) 



50 H 3t?I 

(t5 t;!^ ^r qsT ?jfiTi {^ 

^'TtPiT ^d^Rgj iiri 5 k R'?5H ^ *rt»f i ‘*t’ ^ 


3II3I g‘iT*c cRi?n t 3^1 f**ra *^3 ^t!F 
q^nl R I 



















( ) 


^ flgsl ^ ^ 

5rT^ ^5p(iT 1 fit^ ^ ^ 

<515 )a^*Ti^ ^sttI ^ ^ ^ ^ ^ ^ ^ 

VII5 iiw % w*T<Cl t ^ni ?W5 

f% ^iT?i Ir *R ^f*tt 1 1 fs % iji? ^ iTis T5^t ti 3tim 

?Jk3€E|?n “*?” f^pFwrmi 
5[f^n t ( f^si ^T ?I^»TT«T) I ^ ^ ^17^1! 

^ ^ ^ |l ’^[3 ^ ^ *w ®T^ft t, 5r^*t 

^ 1 5?r^ ^ ®EI^T t I 

55n? ^ sT^t fE ^ ^ 

;j?T|W I Ht% ^ C3 : ‘tfi Jr ^1 w ^ <*3; ^ 

fer*ii \ ?fN ^ ^ *fH^i?r ^ ^ 57K ^tf 4iii^-t 'ft^l<t % 
Ti^^ *rr»i % ^-^ti ^ 1^ 11 ?i3 ! 5 ^ »^T(T ^ 

31^ ir'*T^ Apt ^WhI ^ ^5T ^ ^ JI*I*T *n^ ^ ^5r[^ 
^^PC S'*! feflN *nJT % ^ W^ ^ 

^ ftST k t lOT ^ ^ 

IR Wi ^ % I 

^ij^Th ^ ^ s^rt^ ^ f^i ^ ?rpii?r i^?f ^E^'tr ^ i 

^ ScTft ^ ^H*Trj®T % I 3^1^ ^ 

?H3'7 ^ ?i3% ^ (^F<ti^i % ^>W3r 3^ ? RT ^Cl ^T'^i 


?^rit % ?rcf ft 11 

5Ti 'R I^^T ^ fef ^ 

( Pattern ) qjo^ irq^ ?E^r ?T ^n^r ^ 3% 

liR? TJT^ % ?Tf^!X ^ *rn Rfl^ ^ 


qjT?ni^ fg 1 3?t Drawing 
S ^ I^T % :ti3 srf?[?pr iHRn 11 

3^ fi5f 'R ^fr 3T§ %r=il I fl?n3 fti^rfafer 


^ fe3T ^rmt % 

?%'i ^al ^Tif 


fef HfctJ^ 
-jLin^ 5.11^ 
S!i^^ ^ ^1*;^ 
tlvt^ 


*■!!■» 


-I I T 






( ) 


"■ 

"* 

*•* 

irt^i ^ 

^ sent \tT ?TT «n3 ^ ^ ^ i t ’^na % ^11% 

HR! ^Rft % ft^ 11 ^ 9T% 5)^ 11 ^ ^fR % 

5F^ \ ft ^ nhifii 

% jffT (CbiUed t^) ^t I I 3flTT *5^ ^ sfiaT 11 

»irig ^ ft % % ll^ft t Rff: ^'fut ^ 

^ ( Blo^v lioltK ) ^1% ^ I M !n p ^ 

Htt Itdf ^ ^ ^ I 

?fh: 3!<n^=i ^ ^ ^flt 53^% (I’n ^^njcn 

€t Mip^rm ^ sI'J ^ qF tsT % pl% *ra=^ 

r^ 3n^ "11 

m ir^rt ^ p 1% % ^t? ?n m^"i l ttif ^ 

( H«frttClotiQ6s$ )j ?iPni ( PlasLioity ), 

( Porosity >, e?<n < Streagtii ) fPirit pr t ^ 

% 3R3^ \ \ ^ ^ 

T<m 11 

rU'TI^^ 

?3 ^ ^ cfRRR ^ I ^ Ml 

^ 3^ ^TRqH ^3 ^ ^ ^mm 

RUf ^ fl 1 ?p?:i n (SiHca mm ) % 1^ tt t 

<r?ni4l n ^rRR?l? ^ 3?i^l ^R?qf^if feiwl hrI 

5^t;qt ii flrfl ^ I 


^15fl Wfll ^Iff 

w Mw 

#9! 

{il?R 

^pn 

l(4MW 





( ) 


f??n 

^ f»(il ^ ?iV ^ ^ 

^jw ^ ^ ^ 

ST ^fp^ Ps ^iT^i ^ ^ 

I CT.n 5^ ^ 3^1 f*i^ ^ Jial t ^1 

^ % 5T^ ^ ^ ^L%T 

P#T ^ 

^ ^ ^ t l ^ ^ 11 ^5 ^ 

5(1^ I ^'k flT% ^ 5*? ^ I 

fe«PT?^ 

m Rs^ 

ff^ gt *^13 a*if ^ ^ fiT'fiej^Rft rr^ ak ^ ^ ^ 

mn fucT i ^ ijs n ( mh.^1^ ^T ii ^\) a1 

?Tk ^'^1 sJ ^ ^ ^ 

^ti ^<m:i 

Timy #1^ ^ ^ ' 

^ ^T 1=11^ 

f^fiq^ ^im ^:i ^ ^ ^ ^ 

5lS ^ I fif# ^ ftsl ^i ^<1 ^ ^ 

fiH'? 1 ’ffk lii I ^'T-wwn si^tK^^T 

^dl -It ^ ^ ’ 

^ ^ ^ ^"* 3fiq Jl^T ni^pH I 3^115 f^[ 

^iq gcfn^’l ^ 3^3?? \^\ % nil s'li^ ^ ^itl I I 

3 Hi 5^*1 ^Ei ^ w ^ 1 

^ ( Gi'een Sant! ) 

^ 3^* ii ^ ^«r OTqin ii 3if 5ii(fl ^ 3% fns 
’? l f<l'T ^ ^ ^ 

f*pqfi.5i5rifiw?'«^tt^i^'’™ I %.m *i1^i, r^fl^ 



< no ) 

^ ^ WF ^ s'ai^ ^ il ?ri^' 

??RvaT 'WETt 11 ?rT^ ^ ^1% 1^ (Blacking) 

m *ti ( ’tW 'r^, 'll talc) ^if 5f-!ft 

?rai «R ?rm 0 ^111 ^ & 5% ^ X^t m 

f^iqqiqHOqi^, ^s^it‘«Tq:tTqir^iOftg^|i Xg % qX 

?!% 5 fm =1^ Cl'fl # ^it ^ ?aqq aq^ i^qi 

5tFn \ i ?^Ri5r ^ *i| Xti q III XcT fR5nft 
q^IM I I 

wXei^ qi3^1 ^ fqfiisrEFi % ?r5rq?r?rq 

fffR ^1 ftfll 11 ^ qii 55rit 5 ^rr^qrsft qjis Xer ^ q^iq^ qsi 
q? IJ— 


ftiRm'Xct 

Xii’ 

V ftfft ^ |t Xct 

( ^ e^t ft qitt Xef) 

^ ftf ft gX Xti 


l ftifft ifilqft ft 

^ ftfft r^lftrfiitq fft^i ft 

^ ftfft q^X fX fftf^ttq 

■^|?f 

( 'M )X3 


? fftfefiitq (Xren ft «ifr 

fttfi fXXq 

Xcr 

j (f^qqEq q?rft % iXift) 


5^? ^ ( D/y Sand! ) 

5Wit % ft qqnr sTtir qilXft l ^ Xa ft 
q?J ital ?^i ^Rqr T« ft g«i; X^i :jq4tn fet ^ 11 

^ irfftq ; Efprq X?i ft t 'ST3 Xi ftqq; ft 5iTcft I i 

ftffq : ffiwq 3« X^F ft t ^ X: ftq tqiq ft ^ 

qqq frpft \ \ 









( m ) 

^ TriI f r 'FfffT mt) 

^ «iT g^RT 11 ^ *n^T ^ 1 

FNf^^TRtl ^o«“ awRiR fw 

^[■^1 % I CR^ 3‘¥'^ ^ I ?iR^rl?r 'RfR ( 

Ctqif^ ) (f*?! ^ ^I'T 3T stfir I Ol# 0 ?^ 

5l sn^t t I R Rg 5SR ^ 

^cj) I I R f?f| ^T 3RR1R f%RT t I 

^12?rif R *it *1^ ^ q?% "p: its V rt gn; 

^(f R ^tqlf Tcrti^t ^lar 11 

#*? ^ ( Lob® Sand ) 

RTR qq Rm < %t ) t ^ ^ 

qtRfi R*tf Rr^t tqK Tpft ^iri 11 ^ ^ 

^,111 I rT# R RRR RR f%ql RlRl t 

Vm^ rT% ^ %i\i '4^ FT ^ ^ 11 wi Rf m ^ ^ 
?fr^ R m ^'t r^R^ RRi^i ^ 

R «RR^I ^rm^RClRfSl ^RRqR^ RRR 

'T^rf (Rl-TTj 5^T^f fnf^ ) fR?n I ^ 

r 1% ift rr r ^aer ^ Trr^ gjf idwt flpRR ^ ^IRT % l 

sHlt ^ ^ Ri^ ^ 

rirI fR^i'M 35?^ %*-tr 11 ir am Tt ^ 

‘Tiijf ^ V ( Floor sand ) ^ll ^cTt 11 ^R^T ^R^TR RT% % 
cRRt*A<rrert^R? RftafRMt I Rr% % ?r[RTfR 

RRtjT ^ msft 11 ?R Wrr ( FAciog 

saml ) ^It I I 

^ 51RIR^ ^ HIR^R^Rral % 5F5RK ^ 

I i RfR % rT^ (3;q5 fl R?% % RlRl R WR- 

wm RqiR # STRI^ RT3t t I RJRt ^ wtRf qil 

RRRRI ^l" ^ ^ ^Rf ^ 

Hll^ ^Rt ^ it^ft t 1 ^ ^ 

^ ’RPfiR fqfTW r ^ ( RR^Tj 



( m ) 

¥ (in*iiii WfT ^itTT I, 5 iT% ^ \6 

3^T^it STPRi ftclT ^ ^ I STpft 

^ W ^H^IRT «i fwit ^ I I TRt iTPn >T[ ^ 

3n?f| t fql^ 'H'ft ^ 5% 'i^f^ ^ f4f^ 

?T ^ wn 11 

is^nt tt frfir^ ?fsi«rRl ^ ?rr^^?^RT ^n\ ^ <!< eftEfis 
5?nt ^ ^swf t I 

( Cupola ) 

^SRfl 5^5 ^ 5 fe5l IJfl? % ?15 314)^1 fRl I 

‘^^ai’ ?fr ^ I 1 ^cRlm gm 'T?5f?T ^ fRlT I I 5Ifsa 

«WF15R % ^’t 3% =^ I7^(T Tfi?! (R i5f¥T 

f^?n aicn 11 t^^\ |o 15 ?tjq^ % ii)^ ^ 

siM^ ?^t ^1 arfft*T a^iit ^ 11 «5t is »il¥f % 

Hin^ ftrn 11 ^ Tf?fl | ^ mw 

<i:?ra t; ^ atijrr 11 q|% t fiRiSf ^ f^i 

5?n ^?f 11 ^ ^tk Tq^ ^ !|mi 

^ I % 'frgua ? i ^ ^ ^sm. trw 

( Tuyeres ) ft^ 11 ^ aiR% 

^ ^ aitj in qn^ ) s>fii[ 11 

if % lu % q(3 *IS % ?f3;^ % ajfr q? gro 

'34*irt. f^iTJff a? PPsa ^jrifff ^ ! u[g rai^ isf nl^ qr^ ^ 
l^4qi!F srrr ijfjf a? ^i55ff 1 1 a qigcniit 

( Tuyeres) % ai^ qiai am 11 

qrffsfr S ( Wiod Box ) i# qq??’ q!?r siRir 1 1 qf?^ gig 

^ gig qqn 5 t ?iV^ (t< qm grg mnf' g ^ frdf f^f 

g !I% qs^ffl 11 f^'ifai % q^ ^1 q^ % 1^ 

ItIT^R tfim % ^ 11 ?g qtfqta? q:^ ^ ^qfir | ( 

qrq ^ « 6 I ?nq fa af |q?|T gijffJ | | 

fa% g?T< a^if laqi^ qifn gsi'nif \ 1 






c m )' 

^ t I TR ^TFT Tifif ^ t mg 

itfF ( Tiiyortf It'Tol) % ^ ai'R fFii mpf % i 



^ ifo 

3R ^sncfT % ^ ’mM5r irmt 

^incrTlaii^%^%mtR4kfm75fft^r ^Tf% fwfct 































































( nv ) 

( t insr 5 t) «< (t*?! 11 tr^r 

^ 5EI *1? ^ ?pfT ?ra I \ 

qf^ ^r^cf eu ^ 5!)cr »i5nq[ ^iq at vjf. % %j: 

^ m alq ?mT qj •i^ m 

5rqar 11 


?r ^Min qii i — 


f ^qt^ 'wiciR'n «qRT 
jrfa sa ^niT^t § sglq; ^ 

irfa qf^ ^tqi % %i3; qig qn «rqT;5r 
qf?r jq . „ „ 

Ilia ^ ^ 

iifir «fJ ifii »w(^f ^ qfa 
5pl % #qw % nl^qn gu qlil «la faai 
»qig *T5n:% %"t qla 
«ria ^ srtfra airo 


vt 

^'^ooo 

^- .5. ^ 


^ % 5Wtq f ‘3 ???^ 

q^il?n ^ aqqln ^ fen '“iRn % i 'trigqfl 

?! (qi q.iifl qwl ^i »ft) ^ sr^ir ^ iqfsqt 

EpT 3qq|iT fell ^rai 11 % g^ % | 


^ <R*T ) 

qr^ R'JIT ^l qi3 qaias ^ l q? 

qi^tq ^ 5? 5nql ^ gi^ ^>31 qfk qi ^ ^Vl I ak qr 

=qK ^ qfut qq sq ^qt ^qat f } Ufl % qqf 

ffqr q;^ qn^ n qqr qrr^ qn nm qqwr ^ t pH nin ^ qipi 

t I 0f! % 3f?t ^q> 5I5rRf 3If(n \ \ rj^ 5^ 

5t qfq qg »MI qi# qRqi pHfTRT qlt ^IcfJ t i ^5 Rllf^ 

^ qfit 5C?al I ^^5 q w <1 ^qiat t 31% q^1^ra■ % 

^ a? ?rT ^ % I qiii % P % ^<lq q^jl fqi; 




C ) 


('^ x s I ^=51 ^!?r ^ 

f^rr^rl ^ ^ 1 1 % g ? ^r '?i?«n ^ s? ^ 

11 Tfl H5l ^ ^ ^ ^\n uf^ilwfi i'z ^it 11 

<flfrar niff *11% 

^T ^ 11 ^ irfiCm I*?! 5 t^ ^<1 f^t I i 

»Tfe*il ^ mr ^ ^iTi I fjk iiwi^ ^ 

!ri^fl?nl I 

q ( Tilling ) ?f >f| 3q^q 

^'fr 11 ^ ^"i t \ ^ to I qft«n s^ 

% wN ^ ^ ’jncf^ ?:5ftT If Ptow qr 

^ ( Furnace Oil ) %\ qi% ^ ^ 035 

t % qiR qq SiTi atn qfat ?f qrg wral t S ^ ^ 
3Rf% «iT5ft q nig % er*T ^ w’: ^ ^ I 



qa t:; JTflflf |f ^Tf5 ^ 3tl^ % ^ 

^ fittT sqren ^rftqr % =qRl ?Tk ^ isq^ 3 ^ t f^ra^l *^1^*11 
^iqpl ?:q H cm fl?D I I '^l3 ^TRq qfisiT 'st ^ 









( ) 

Jfll ITcft I ^ flsi tC? ’11^ ^ IFF e} STI^ft t 
^ ^'i% 11 ii^K ^ 

I q^sg ^rfl^T ?rf^i^ ^r®t a^ wil t a»fl amiR 
?fk =3iam<? ?r ft^f^nsf tR? ^af 11 # ai^ 

?lai % wig ¥ 3^?T R % H R^iM a? a*n wftwr 

( TiUingf crnciflo furnnce ) R ?'*, ula^ra '^tg ^ R 

tfm 1^ R*? fi ^itn 1 1 

(Comlitul ton oi Ca«t Iron) 

^ppal ^ % 3SR (Micro constituents) ^ t— 
(Perrite), R'Flfi (Qropliifct), (Oemuutite), RWC^ 

( Fearlite) #< ( Austmitu) [ 

^%Z 

SRFtflftq* Rf g5 ^ % I ?RR Rfq?q RIRf R FeSl 
fm Pej,C RR l^pfRa { Solid solution ) % fr r r^ET 
11 Rl JRR, aiRiw m\ gmlR i)ar 11 siral 

R>^T aRRT ( tJ. IL N. ) eje t | 

R? ^ RJIRW I I R? q5T% fpal #[■% R ( PluWes ) 

a*n qigqi^ifl % r ffwr ^lai 11 w? Clwr | wwr 3Rf?Rla 

% Wiicfl # 1 ^ ^1 R^lf^ R gwRm ital \ t r qn 

wrjTra q5l rtwt awi ^ wla tw ^far 11 

wiNI % gwF 3R^ 3Rfe*ra RTr^s qsl rjrt, wmfK (Sijse) rrt 
RcKWT ?ft ?rfwqEr^ra: ftwfira t I 5NJ qfi 

^ (V oiib) % ^ 11 35 ^ it 

wfa rI ^ «W5rl wtt fl at fwvnwa; w? qsRRK ft wtirut i wf? 

^ ^wil % 5 RR ^ iRafta ^ at ?hf ^ Sfai grNfTfR 

?R JiRTfwa flat I r 






( ) 


ill (t’egti) | f^mir ^Aa JlTwrl ™ 11 

q? q;5U sfr^ Tifflkl I 1 

?Tf fr fq!?qr ftm 11 r^m %tit 3 5pt qrf 

% qR ^173 3^11 m gji: fS <m CH iran 

I^qrFct^ ^ ^ CfI iftsg \ I ^IVTIW i| ^IFkl% 5fl^ 
qafrj fl qrPtfai ^ 11 

■ 

qf ^ ^ qn qq I € trm 

?nviK^iid! a % t.B fffflw <1^ \ I wfit S ?RT q^rqt 

Riqi % ?r33K qqqR qs! q? sIri qRqf33 ttdt 11 3:?Tmsiq 
r^iR qrp^ sfi^ R ^ siferti fel?s^ ?i^3T ^ R'iRj 

R ^'isr ^ 'i irR^m 11 

f Ht ^ ?T?n^T^ 

^ % Twtqm q?:^ ^ 1 1 

fi;fl5n ^ |r: 5ft\ ^ rirr^hi: Rf^ qn^R 

fi3T % I qf^ qiq^qT R flRR ^Rmwn: R g^TT ?I3T ^ I ^ 

^ m qstqq Ee^O % ^ S qrarr ft ^ 11 R ^ 
RNT ftR ^ 3RT 3% '#qk: srr ^ qnqq tjfqqrfSfqr riri 
R I'e^C t gq: ftf.i qqnfi ^ % ¥7 R ?i¥tr ft ^mi 11 

RTT?5 % ¥tg5rq % SW Nr^ 1 1 

q? qiid\ Rl^ ^f a A % ^ Risers 3^ t 1 m P^'xC ^ 
q!< qnqq ^ Ririfs q5\ qf^^frt % r qr^TR ^ R 
Rfm ftm 11 fR Rqnr fef?pR % fRqR^? srt wcft ^ qi^n: 
7^ sff^ ^ frqiT qq% jrr wfl 3^ % 1%f^ r infr 
f^q[ ^ Rq^TT 11 qf 5¥nt ^ rri rrr fipr qfT qq^ ^ 

qft«: R 5r3 RI3 3?¥M qfraj % I 






( ) 


iFTfll ^ RJ5n II&?m 53^ | | q| MnS qr 

( Pe-Mn )^C ^ q li?qr I) MtiS ^ 

I m: m( ^^3 qi! qq? tR sr: ^ I qi3 ^ % ^rrq 

■=H5rq fr I [ sqqr qq^rr I 

qqr sg'tl Cw 11 

^ ^ ^fii qiqr mRqrq; iiigqm i» q;q i) ^|dt 11 q? Fe^C 
q q mh 41 ?Rrq # t disgT t ?m; cfi^ qsi gq^rr t (r 
mn |1 ^«i41 5T3Pra%qi q^q gf qiql t 
«q># qral 11 

qf ^ 41 qwqj qTBI I I 3^ sqiqtqf aqj iTi^ ^ m 
qn^T 11 q«RR 4t g^^: 5^cq11 '+,i^,<q i qf^ ?i^ ^ 11 

oiqRqpj qn?q?w 41 3qi?q& % ^ ^ q^nigftW'fn ?n ^ncft | 
^ 5?>4i *qqT qnr 11 

^ ( Shrinkage ) 

TIT 'R ^Tgr fq$f9T t it qR?^ 

( Pattern ) qw q% # 3il^ V) q%T 

?|V ^ tmi ^ q flflq^? \ [c; tlfTJ it | q? 

%q^r qrgqrq 1 1 g^il % fn^sR f^sTR % irgqR ?rt^qq 41 

qr^T qqrrat ^?qt 11 

( Chtitled Caatiflg ) 

*1^” gijq^t tqqr ^ !tr«q 11 ling fq?H q qrq ^ | 
'?r(q qfm t TST ftqf pn’ i fq mii 415Wit ’TH % qHt q 
41 ^Tqt I I qig % «!% q|| 41^31 & Sfq^ 4)^ 41 qqf ^Iq 
I ?q qia ?fRt ^iliiftT % qqql I f% 3qq % 

qiT il qiot ?41 1% q^g n qjqs;^ 41 Cla} | 
qig 41 qiTltgr qf qrat 11 











( ra ) 

%% q|^, ^ 

Hin w st^ii =^if?^ I % mm mi «rfFref ^sri 
fq?!'!! t WVH ^ ^TPI ^ *TSt 1 fT ^l?ir t I 

sun ^ ^ ^rl ^fe^!t?*»T % \ ^rig % 

TTepilinE ?i*n tiT^ ^ % ttrnnsT m l^^i* 

5njr ^ I 'Jfiw f^ nfR 5?nt % ?ftfi 

“gjj’f { Air furnace) t Ji^Tiqj t \ 

^ “1^’^ ’if'T) ^ nm ^ 

irm % 11 !i>Tpr qtrit 

*T^ *l|^T ^T I, % 5R( ^ 'Tf 

11 iSM^ ’swi ^a m ?mqp! f^f I ^ 4!*i? 

3cFll ^ ?rf^i: flJTl 11 

^ei S 5fl^ % ^ ^T ^tfe nt 11 

f?ra I^R ^ ^RRTtT^ ^Tti? mg % ?rT% § iRT 'S^ (Necks) 
^et ^ ^ mit wit 11 



f^ r^?f3^ 3^f, ^1 ^ ’^JV^T !Wt 

^SRvI 5ET?fT t i ‘s’ t?r f-1 

i5?nt % “1^” 'RP^ 4l ^ 

fern wFiT t i c?it W13 ^ ifSRpi ^ ^11^5 

^ ?rT5ft? ?pm (f^train ) it wr^ii t ^ i;c Ct 11 






























( ) 

?EiResitqw u^RfR^#riif?i 
^ ^ i|R n ?R5r «ri3 qS^ 11 qf q^fw 

(^ qi^ 5tqf(^ ) q^rqr qrqq; ^ q^pi ^ ^qt^R 
w^^pTRl % ’?Pil % ?t ( Syintoetrioiil about a cyli- 

narical interior ) ^ SWlf q qilR 9ir qi5ffi | i ^ flT% 

# ff^R 1^ ^ ( Axis ) faqr» 

?r(Tf qi f?R^ 11 qn qjiqsR swit ^ 

qrr^R % 3fq ^ 11 COR *^’ (Coro) qriqqqf en ftfft 

«R mT ^sT Rm q # ^ q^ ^ sqgq: 4f 

qnq^q^qr ^ 11 ^ qia 

^ qr% % ^ "Tt qq^ ^ fn^iqr qtqr 11 qi ^ eT^r ?qRfl 

qsfl ql| I qrqqr qsft ?qiql it^ql I 
t lqq^ qia # e^lt ^ ^ 11 ql^ ^ % 

w«r %53qsRl ?rftK 5?qR 1 33 ^ sw qra qT^ ^ qT<1 
^5RR qT% & 'qRfl 11 ^iq ii^rTt ^ f ^rt 3 % qjfi 

(^T ’aitdl % I 

fqq q ^fjfiqqr^ qdtlf sm qi^q 5ict% ^ 

Rqiit qt 11 



qqqi v» 


























































( m ) 

(0 ^ ii4 

flfT & 5i|m % ; (\) fUTTtf ?1 i (^) mvm m JIT’T I 

^tftqT; (5) *^5 C^) » ('*) ^>3 

fT?ft (T^IT (c) m# ^ (Tl^ I 

%^3'f?Tm ^sm% ^ ^*T 51 ^ I— 

%, s?etl ffe, 5?5nl qt?it ^ 3n ? | 
q^^tf i^^'T^T ( Uniformity ) | 

awt ^ 1 

Y, qiiT ^ ^ ^-f 3?Tr^5T I 
I 

%. ^ ^ i 

^R ) ^ ^ 

q ^ 'raf?: % ^ qrrr ^1 ^ 11 ^ qdJjr 

q S# qt TTf^ tl(Ti I I 

^^t|tT{ ^fT ( A4a|IeabU Cat! Iron ) 

*‘ri!^^’' ^ ^1 \ f ?rROT; is?r?:r 

qf?riiqvr% ^1 W^T § 

^n^ft ^li” ^ I ^ fnf 51 sf*5 ^SR? 

?nnfir ^sitt ?Ffll 9fT|t ^ ?rf^ *r sliK 

rftK ^ 11 

5ft'r fsiftra mm^-!\-^ f>cT ^Ffft ^frt # 

({^q5F5t^RqFu^.C% CTq ^5fitI)n^’’ qm 

^nm 11 % F 04 C ^ ^ m ar^rq tl t 

eT^Wf % 57 ^ ^ ^f^tlif % CT q ^K ) 5ff^ q HqR 

w ^ eqm ft m\ 11 ^ ^ ^ 

( Temper Carbon ) m t I F^jU Pmfi^qr it ^ 

(. tpiTf^q—qia ^ qiqqiq q< q^R qqq nq; nq 

ql^-^ q^T viM ^ t^qtfern m \ i 






( m ) 



^ Ho y? 




?fo Y? ^ # qj^q ^^fit F<^rf ill I I 

^RTl ^ I I 1^ Fc y^ q ?% 5ffC 

*1? ^ 1 


5rl?T qq ^ 11 me n qFe qq;ie^ ft^qR ^ 

, ^ % «j:q|%q ir srrftqfqcj ?e?cfl 11 

qetm ^ ft % ?*? afa?nT itiT t! ^Rq 

qftenr qf qtie^ l wrr^ |l^ ^ qf^R 

qq^r ^qeft ^ 1 qqf Pt^^C % ^ I 

qi5iT »■? ^i?r5RT fr qrf^ qet tiqt I qqqi ^ ?i5iq qq^ % 

{^ M ^JtqN ^1 uTw^qr cffl) % qf 3 ^ f»qT 

=qife^ I q:T?R?T q tJqi =qfe^ 1 


eq nfn mt % qrg Tqq q ^?i mqi ^nm 
13ft«i wwfqf ^fn?q q? 11 


^ qiRq 
faRf^ 

qq«p 

WRq 


... ^ 

'” s’c: ^ qffl^nT 

■" <»'?qRfqq%^q 
*■* <j't ^ qfigq 

■■■ ‘^ 'i. qfqsirq 





( >!« ) 


Sent: ^ ^1 ^ I 

5 T'l fm Fe^O % ?5q w i?ffT arai ^^ir '?|Tf tilt 11 
Sen ^ 'trg % ?h^' h <ra iz^fJer Fiqr ^ar 

% l^% W€5i??T mn «n at ijEnb % ^'T»ig( % ?.q it ^lai 

siisi t ^\ GO, sta^K ?T5fn It ^ai 11 ^ st 

q«{?r4t ^ ^ 5irat t :— 

‘«ll5 tis’ ( BlHck Heart ) q3j(s—#5 T t 

(^iwl ^n ?n% ir) 5% 'tsi^ f^T '’Ttin 

ti I ^ 

a ^1% I 

^^5152 ^ ( White Heart ) 75&—3% ^ 

% '^a ^ aftc ^(ipT 39% ci«t 9 nr^ f^m ^ai 
11 aw % ^t %1 9 1391 ^ 11 

Ca awi 5^ TW 9 ia:ii % 3J93 39% 3^91^ #1 

^ 1^ 9191 I 1 'Ttas % ^ ^9Rt 9t 39 3199191 99T 1^ 919 t 
f^e% aR9R aif I9999I ^ 9% I «Rt 99 ^3% 39^1 aTW^ 
e;.*«i* Ifo 9191 I 1 9a % 9^99 99 ^ 919i t 

99 ?9 srpiNf ( c?**'* 5- aa; ) annR upt ^ 9 ^ v» 

99!aii9R9 ?inartl a^ aniiw 

e;\jo‘ 9o 9^ ^ijll 91911 I <RT«ftf^ ^9 # ^ 9# W 93 

% ft9ia % 391 fen 9191 I t 99 9199199® % 91% 39 9191 

t 99 ^99311 f^*ir ^fai % ^ ^99 9R 99^ WW 

%ql 9191 I I Ye; 9^ 3S1 ^ a*Tr ^-d: 9?^ 4\ ^T5T^, 5^ 

9^191 ?i 919: ft*nt ^ ^ 11 ^ 

far f^iv^ ^ ai 19 Ra ein % \ 

'3f59t ^‘s % 5% 'm 4f ef aFm; ^3k #< ftfqti; iNiagier 
Cll % rm\ % 'WRt, ai^ ( ductile ) tt 't I 

59% 99R %t sfai It qla an it^ ^al % i 

ii%^ar nmfK % % 

3«ai % nan^t, % ?itnRf> qi?q am wtiilfn^ ^n'l'it % 





( m ) 


^ ftfT I I ^ *pi ^(^iTT % 

5R(qi 511 3 ^ ^5r5r i^^ii ^jt^i 1 1 

^fT ( Wrought Iron ) 

5 ft? fCTW ^ ^ 3^^ ?F(R !T^ t ft ^ 

r^sirRiir^r^ ?Tft« ?rai fTm 

11 5 fti: n qsRi? ^ irfirf Wi^¥^ I f^ ^ 

Wi cii^^ aui 5 rij= 3 <if 5 jyq ft 3 f 11 ^topt^ 

qf 1 1— 

•*• ovalrws 

qwRu *" «^ 

•■’ o-oe; srffisgrtT 

'^ng^ta ”* Minta 
fTjqf q3[fr 4i 'racft q? I ft iqq ^iTt #t (ftaq NE^fiq 
t n^cf, ip5FE i>*9\ iif?r^r3 % <r*fr 'ejpt^h .'*, qfta? % %^ 
fl^n I), ?i4 u 5Priqr aiM 1 1 qt % ?i€q % 

3qf % qrrfqr?® qq 11 ft^ -3TTfiJif^ 

( ) ^f «^< nftrt qig % ftqf 1 

^ ?rffHiT? qq ?nfa|5R qij *ts^ % ^ ^iiq 

'crtw ?rqr # ?rRGHf qqr^i ?i5Ta 11 ^ 5 : 

ii qifqq niqi m ft ^[cft 11 ^‘t ^ ft? ftf [5r 

11 f ft?t w ^ UI3 ^ ift m 5 n?ri ^1 ft?f # ^ 

?imT?r wi#« %qi 11 qR: flf irei-q f ki 

<qT-ist 4< qi#?r ^ar ftqi aum 1 1 srqjfj^ig qq Nlvrj^ 
^ ft?qi h qfq; 35 ?ft?r ^qi '?F3q3 lO qfiriR ft-iiit 

q?fO ^ l ftq <iti| »^v | 





^ *=fi!iH5r % l 

Tie'R?! \ fllTEIRl % W^T ^ 

ffqt 'SfT I ^ ^ *1^ ^ ^I^fe 

\ <n 3^1^ 3^i^Kt % «n3 ^ irm=!ns ^tg ?n 'si^ I 

^ ^f5i: 3^ ^ ^ fJi9n*Tr '^^rt 11 

gs wlf^ w F?? <^fT 11 ^ ^ i?Tnw 

^fnsawtJ'Trli 33 ^ 3*n ^'h 

^ «^cf[ I ?j3: ^ 5flil: wk ET |t 

wtl ^ ^ ^ ^ ^ nSTWC ?fl% 

(f^ ‘fiPT’ iRi^) fwa ^*n ssiT I ^ Et^ ??m ^ 

?l(3f^ fifn t 1^ 53 

3ff5i3pn ^mt 1 

sjF#i ^ ^ ^ ^ 'RE^ ^ f?n ;— 

?f)lf3^H ( Co III ©nt at it III ) msl3 ^fT3T ( Crucible ) 

qsla I *11^3 ^ JiRi? W f^m ^ 3*ir ^ 

35RR ^ 5W[<I 3ft3f 33T 3^5^ iwlpfl % ^ % ^3m 
31^ ^ 1 ijiai gif S 3WS ^ ‘T3:l3«rf ^ tt nt *n I 

%i?ani3 3 33t 

3 C^lfs 3 3tw 35f^ ^ ^JT3W3 pH I ^3^1 ^f33^ ^ 33, 
if p33 5R1^ ^1 3 if4Sfl^rft 3^333 ff3[ I ‘^1331’ 'ifllRi 

53T ^ 3^ f33^ ^ ?rH 333 ^ 3% 133 ^1% ^ 5333 33T3T 
3f 33fn t I 533 3r5^ 5^3 ^ 333W'53T 35l Tfal I IfeRT 
35 ft % ?Tfl^ 3 Ti: % 55 TT % 3T5 3^33 ^ Rlf?^ ^ ‘^ft33 513’ 










( ) 

^ 'WB 5Rt f^?I ipn^ ^ I 

fH srfR ?r^ l^^cT 'Rt^’^f I :— 

ii, (^^1 

wfei! Hk ^ ?n?fk ?if< »il 11 ^ 

fepft 3al «R!ffl*lT Hi 1, ^ ( DiiJ»l0X ) sfk ‘f^'FT* 

( Triplex) I 

?tW^ 'T^fn 

(F TOk ^ 3^4^*? ?rq w w 11 VWf ^ 5^ 
tfl^ 3T%T ^ I I 

53 ^ ^ ^ ^ S ?lftf Fip? FH 

4\ ^ f 1 ^rq^i Htg f v. ^mi 11 fer ^?!:^ h 

<51 lS3a3 3FIR H ftra 3113! | 3ft ’Tl?! ( CoDTersioJJ 

Pols) €51 313! t» ^ 'F3T €l qM ?! 331^ 31^ I 1 5klt 
JT, 3^!t V 53 F*n 35ll| Y Clefl % I 3'k1 ?rikTri3!k*5 

Ins'! ermt 11 ^1 'iRl % ^3 h in\^ fl^r 11 ’m tel 
% ITR 53 q€l 31% t wPh *6 ^IWl 33% fft^ 33! 
wk R3!rai5!f€ 3! IW?l‘l I 1 ^3l 313 EffTTSftlT ^ !?% % 

firan flp^ 33 33 3131 %\ 3t?i1 % 3€ ^ 3^ %5 ^53! | I 

Vm % f3<lf3F % 1^ fF ^1T< k€l5f| 3331 % \ 

!I!% B 313 % 3% t ?r6^ % €l3% % 373 T^ % 53;3l ^ €!l3 

?n3 5k ^^1 flC fiw ^ ^?fl I I ^ ^ ^ ^ €l 

li;€ 33 ^ 3tTa1 I 1 t ^ €!k % i^ H f^ tkl t t 

3% IS^ % 3)3 11^ 3mf fi) !f3! t f^ !P%f % hr) ^ 
flT€fl % €t3t ^ 33 qll? 3f3) t I iflc mfi % <13% O 
33 tt€ % 3T3 m f3^5 HW) t \ n^li 313 3 3R)3 dk S3 teT 
«kt 331311 I m JWR Sll^tf 1^3F % 5* S3 IFtH %3R 5l3T 
t 1 3131 % ^%fl <! 31^) 3S5 3? V: f53T HI3T ^ f3?l% 333" 


( ) 

^3 *1^ ^ **T ’siif^nTT ^ 

^^•ir 11 

?nir nfrm ^<1^! Ji ^«p#‘ fmiqR sift ft*ir ^r 
I s t»i flRqra ^ ^ ^ t f^ ^RTf 11 TeTTFr 5 

^ »iNf «rf?F» % ftF. ^ wfwf wi (1? m im ^Jinr 

I ( m im *ricit er* ^ t (^r? qra % ftn? 

Cwfi ^‘1 ift ^ir ^ ^ ^11) iJT^ ift in (1^ 

R*rf 11 i*r ^ mti shu t.i srfpn 11 

«?r 1 ^ «??t?r 1^ ^ iTj^ U l 

FT 33ft feqi ^ #T am^ wij^ It I iT^iJ wa ^ irin 
% t**. =^1^ ( ^ \*^ ) f3fTnj Tpn 3R 1 1 

'TR ^1 1^ I 

?ma a ^ Psr^il |1al ^ ^ ^ atR 

( 31 “«5[tl3^” Blistered ) wpil i | ra tarm 

31 “(%t?5t tafffi” *6?i 11 

‘fe<n' ( Shear Sled ) 

3;|tNe ||?1[ s£l ?• r^ ?f3 5^% 331 ^|^ =3i^ I l 

5ji5r 33 Rlq iii?ff % aifT "^rit H 'fRrl ^rra 

^ ■si'd It i ^1 3 ^ 'll (t? api 3^3^ 353 3t plHt % tftq 

^^11 t I S3 Tf% fif < tl t 1 fs 3«R 3:1 11313 

‘‘fsfra’ 3rl3<” ( i^ioglo Shear ) ian3 3131331 \ i 3att 3ri^3 

33^3 331% % ^ st SRR spil % W fl3T ^131 % 331 

^'t3l 313 VS S.3 3!3-« 33: 3^% 3ll% t ( SfR '‘335r 

3ft*fO’ cans HR ilm 11 

^fNl (Crucible Procei* ) 

T33 tft33 3T 1^ lfl3^ lOTFf »ft *=5Tlf3^ F3 % lni3 
( UeturOjieReQtis ) TfflT 11 Ten3 ^ sfisi a 3in% 3t 


< ) 

^ m t! 11 ??tki $ 

'Trg^ % f I 11 

Mf ^ ?Rqr n %« Iff sng iT^Tit ^ t I 'qRqr 
3^iT 5 5n^ ^ ?Rm ^r?r ^r 11 ass ’rftm 

WR qfR ^<n t f *1^ 5 5CKI wfefT JiH f^*n 5iTfT 11 ^ng 

^i5n^ $ ^ 5ST afjf ?f»Tfi 115Tf cnr?r wig ^ ^ 5^ 

'arfT 1?!:!? fwf5r ?rR ^fwrt ^(ft t frf % wT% w 

^ fi5rr ^ 11 wfen ^ ^Nr^r ^ wbEf feE^qPT wig w u^ 
^aiWT t wig jf^ fpfi w ^sT M % fsm^ qr wrw 

w? f qg fit I ?pq sir % ^p? itit ^ qi^r wftwi w rerf^ntw 
friwi! ( ?'^ S" ?ro ) ¥igj 11 wftft w wig ^r qfts^K wff 
^ I WTW w fi^qT t t ^ t whi^ 

% I wpf ^ =wif^ I ql^ siRwr fi?m 

?wrii t q^iffT wi WK15nj^ % ^ wrw f^T w^rifR 

WWPIT wit vlfT ! WftWT qwft ^R1 3WWIT ^ 7 . fil f^R ^ ^?m 
( Tool Steel ) qsiWT wi wiKtr | | 

tftm? qwlt fRi -d^fi-i*! awlwtt ^raRilq!! 

wq^'ijT wig tifTijra 11 fw qwS t ^qiw fwit m sqq 

^ ft wwr wwi 39 so^cn^ % s^riw t ^ wieft rjm 

swfil 9WW fl 991 I ^c3i,<» t* 9 WfelK WTOfi Wig-91«l 

t fiqiil pRi^ 9991, wt lqq 11 wrg gs q^t 

qsl I wig % wrifwlttw awj wig t wbR wigfeqt % wlw 

t nwiwltf APT 3?qvr ^911 I f9 WTT % 9RWI Wig 9^ 
^ wrwl I 

Twa' 91 mm wriwicjI % wwh ilwi 1 1 fww i 

?99i w[?t elwt f<TTw 9f wwr i?wr t wwi ^ 

i.tfirwt 1:99 9[ swfeci 9TR tfwfR 9^^ ( Bosseraer 
Converter ) ^ f 
















( m ) . • 

0rfPr*i 11 ^ ^ t « ti\ qT§ ^ii ^ 



r^ So r| ^w*R 

^ri^ t sf^T '^ig 4t {si5w ^[?fl 11 ^!3 % sfls s 

?rgfe4t % 3Sfsi|¥ ^^ \ I 



























( ) 

^ S, a % C# ’Tt5 *lt ?rF^ 4t**l 

«5^ $ *ni^ 15 ? it|^T ^ ITI^ ( Mixer ) ^ ^ST 

11 fq?e5 Vfm m w 11 ^ ^ 

q5t ^nfHn ^ 11 htu ^ ^ Ii Wi 11 
^aoo % V^aa ^ tl? firaWT 5f!|f SRf ?TWF ^ I 5RI ’Ctl ^ 
5^ ¥37 ^ ISH ^cIT t I lirw? t ^ ?T 5raT*lfJI? ^T^TS^T H? ^T 
|l 5IT3I t I 



?fa W 

n ^ ?0i R ^ri Pt«!5i ?5 ?feiTc m stf 

I I ^13 % 1^ 1r?35 ?t gin?5 % HRRPat ^ 

R^ 5tfif I fsifr^ «rf3 qf^ % f^ ( *5^5' fgp ?|f si^r |) 

% ?l?5 iT?5 Jf ^ ^ 1 ^ o qtf irf^ ipr 

'R ^13 s?5 %ft $ ^ 3 i;i?t 1 13^5 ?t #n mwim Rqr 

t I J# ^ 0 Vi 3!i ^ig ^ ^ I I qig ^ TTcRf) 

qraq ?<N ? a Pfr it? wig q Ufal t ?fR f^ ^ # 

FeO wwr 1 1 FeO 5W WT3 w gwM ^ i?bs: 

^tifiii awT wnww ^ 5rj?Tw ?5m 11 ?5ra: 3w% wrfsi?! ww 
311^ t 1 ^ SHtlUftf wi^ F ^ ^ I ?TWW Cl), ^ CO, 
71 ^Twr 11 ?n=iifrt,iai Pfvwi n ^nqiw? ttiw thu 

^err I (^ nj^r wig m juiwr ?*t fi^ ^ ^if stmt ? i 









C m ) 

% ?wiHp5K ^ f^f 
t tI’?[ ^ ^t^fl 11 'If* Sfff CO 

CO, 3¥ ^tciT t nf^ft ’^:g t ^ i^f^r 

% %% tRiTHJ ^ f l^f^I f%wf t I 5f<I $ ??TTrT ^ 

¥5i?f{ ij mm ^srii m %m ^wr 11 

% flRiii ^ f^^;iTrR^ ^ 11 ^ 

% ^ ¥iT^ 53^ I ??1T arrcT 

11 ?ff¥ ^ ^r ?nrq ^rnerr 11 ^ 

^??f)f:?i H 5n^ tt! ?a^ t 

5^ ^ ^ ^T ? m Rr%'i5^ ^ % 

^ ^iTf 11 ^ 

feqRft % ^:^»g m ^ tj?! twi I ^T*tf fiH*iH U“<^“ 
fi) It mm ?^oo* ii: ^im 11 ^ic'Pir^ CO 

I ?ra: iR^it % s^ «^Mf 3^al 11 ^il 

m «iRTr CJ ^Vt i ^t f^*tr ^ar t a^iT 

ga^n4l^[^ ^i ^:it[i<R:sn# ^rterf 11 ^ ^dtl^a 

trig ^ ^ial t I 

m =5mKl % a^iR dai 11 a1^ ni^i 

^—(0 ^*1 ^ ?^T; (^) ^arun «in, f^^tS 

q¥«r ^?ar I fit ^ 4i giisiqr ^r«% erar (I) ^pk 

!«f^t^^ *TR sTl ft^ffer ( eccentric ) $ciT I I m 

?f^r ??na m \ \ -%l 

^ j ^ qirtjK^ ^ ( trutiions ) qi p.?T 11 c;^ 

<h^ ^cn % ^ %c!: «iia ^ fiR »ir ¥ 

siTa ^ ^ Jtsft 11 

• ( LU'Carbuiiaer )—m q?i4 

iTRi TiR 1^ a <11 nf#a cwra n m f-frra S ff% 
ft \ 



( ) 

fis^t 5n5f^n 

5r*iT? sjiefH 1 ^ q^*t fe%=Fm 

qi ?rsr* Rr? ( mica scUUt ) fsig^ ‘^?I 

^5ir t, ^ ^ 11 ^1 ^4 ^ ^ 

% I !i^ qiH % ?i? 5rTcPw ^r ftqf "^raT % i ^ 

q|^i 4 <1^ ^srefl % 1 

q?q^ qit ?rR?qqi"f!3stK 11 S 

^ 5P^ I? ^fcfl I ^1^ ^ 

^o ^ 15 ^ \ I fit % ^Rt ?fR fii%WTq ^c?n % i 

*lR|q Ro qR ^ 3Tr^T 11 ^ 

( ) ft 11 'Ttit w 

wiq?q-i^ q^ t\ qi q q^r qqt ^ 

^qr ^ 11 

sqm q!t fictr t ^i*ti^^ ^ mg ^ 

1 1 fsm %^h qq mq fi-n t n q?^q 

( Concentric ) 3Rqqiq qi% qi^f flflT ^ qqtfe smq qqq ^ 

?mq qiR q(3 q;^5r 3^^ qi^ iq^ ^ i ^ qt^ 

«fi^t% q^yq ^li! q %^5r t^qi fl ? i 

qi3 ^1 5W fqq^ aq q ^ ^i^jfeiT ^iiftflfst 

t^K ?Rrq fl snal I, q^r^f* (Rlowing !■:urines) sm 

^sit qpT 11 qt3 qq ?qiq ^ St qi!j 




< ) 

^3 S 5tr I ^13^ 

'ftl !TRi^ '*rT<Tl % ^ 3%^I3f- 

EtK J ^EfTfn ^RT t I ^ ICjOff* 

S? 3lTtf| I I 

f^*T ^ Tiei^R^ 

?n#J 'T5fs ^ 013 ^^ ^qaT I 5Ef |t«n I wi: 

Igr ft ?ft< 'ET?T^ ^ ^ 

ft ft 35^ ^%^ ^*I *1^^T ft flft I ’^t§ ?JTW?'Pfi 

^RTFlIft^ 3N 3?Ivr ^ fft%'W ft ^ t ^F 
^jl^ft 'FSift ft ^ ^TFfftl^iT^ ft 'nitFT WW fftcftIT 

11 '^13 ^r smnr fttfi 11 

ftft4l¥ ^1 tl^r \ i 

CO I f^r^ ^ cniT URT ffiiT 11 5^3^ 

»rfal ift^R ^ift 1^ ft ^ ^ 

iftfi 3? ^11 ^f^ft 

ri jiffrars i ^tFtwit ■'' ^ 

ftftKl^ o‘'iJri?Rr€i it o'ovjirrcRra 

qfft ^ irnn itftl it x^ ’Jiig mqqrq 

i 

# wm 

?fq5< ^ r#3T % ^^;Jrq:^^n: ^k fftqr ^nar t 3«ift 
tt iftq ^F?r (31^ I) 
fqw ft ^ f«,^T 3i(^f 11 ;n3 fT ^ ^ 

<fifi Iftqf '^(tir ^ I wtv q ^ ^3 ^ ^rr^ftirjR ’?i2 ^ 
fe%fq ft ^ fTfcT ?WT 3f7^ WTI mi ^ ft 3^ 
ftf qft 3^ft ^ 1 fft^ CO ft '»n?i'i ft ^n'q ^^i?n ^s^rt* Tl^ft 

11 sq ft fti *Tf^ 

0*0Y ilirRIff ft 55f^ ^ !fill9r ^TiF it ^ I 

<^1 fti wqr slf 






( lid ) 


11 %ra^^^ ’^^R ?iT<Rr 

%t 11 wi Ji pi % ? TfRe ^i HR?i s^tTi 11 


qiqwi 1 

1 

1 

S^T^ % 5^' 

'qrgflra 

P5 ^'1 ^Jittil- 

Fe, M Q 

^4 FaO qsi 

?(t< Si % % 

?Tqq V f*RT 1 

1 

mm % St 

Mn qiiq^iTi:-s 

siH ^ 

\ fTcf: 55l[5n qp 

Mq ^ ^ 1 

Sit>, ^'tc 

qiRqi ^TiqiiR n if% 1 

MltO TIf3 1 1 ^ 

qR 

] ’qig^ q^it^ tt 1 

qisft M11 


CO 

1 CO % ^ % 

% ftRS 

fi*?r CO, qsffl \ 

' qf^i 

?tcr; 1^13 it 3;^q; 



3^1^ qnm 11 

! 11 


1 4.i4^ % 

1 ^f^fl^^TT ?rRi ft 

R frRS 

1 q!T ^ 1 

1 


rei fisfd ^ TrapiPi? : 

5RW1 ;— 

^Fe + 0, = 

^FoO + Ri = SiO^ + ^Fu 
KeO 4- Mn = JInO+ Fe 

qR 3T^ wmrii % q>1 ^ ’^13W % I 

FoO + SiO, = FeO.SiO* 

^F«0 4 I^>i0, = (FeO)^(SiOt)^ 
MuO + iiiOi = MnO'SiOn 
^MqO+ ^SiO^ = (MtiO)^ 


















C ) 


FeO + C = Fe + CO 

FcO + Fti^C— yF*) •!• Co 

+ 0( = 

5nf ftu eflf ^ ^R ^SfTf t fi^ vng 311^ ft ^^{1 11 

^el R»t!^ ^ ?il^f 1^^ ^i?r *ir Fe Si ftrerw ^ir ?r'5?iT t ’n stgv^T 
^'l 15T {^ ^iJT I fssw PI I? ’^13 % ^ 

t '5)7^1 ^(ir i I wr3 $ % iR wrerJ ^ % 

SRf C CD ^ 11 CO ^ 

t ^ ^[g % fli*7 ^(fr 11 ^g % mf % ^iig 

^K 3rfTf Ft;0 I \ fff ITER igfff ^TN HfH 

ftm I sfk ^ m cflltTR t I 

I ^f^ri cnemR a^f^r^ Ct t *lt^l 5?71 ct^t 
ffi?n ^Ftt ^ I 

^ 'T«T3; ^ ^g { cwrt ) ^ 4\ qm ^ 

t t 9M*i % ^T5|i| ft^iigr =tm 11 

^[g R g«fi |t *T!^r ifl 'i4ff ^icft t f?i!^ ^^rit % ^rqg 
^ ^ ^^^RT <71^ % %(?: ^ ^ ^Tiiwat^t {' Deoxidising ) 
§!if ^ 11 ^ ^pVi^r ^^4 (^ ?nf^) 

^ 1 !nR5ftf^ R fflfgfq, qi ?ig4[¥iiT-!;q'[iT 
q^n t I H*if t— 

(t) (Ferrij-inftQgaQeso) c;® nf^Rr^ is 

qiRsr ^ ?n ^ ; (^) fM'^oPffsiC Spiegeleison ) qt^^Tfr 

%, qfifTT^ «Etq^, ^r (^) (Feri'o-silicon) 

\\ q0W€ fsjwsq ^ stff i (v) i 

FeO+Mn = F« + MnO 

FeO + C = Fe + CD 





( ) 

^FeO + SI = rF** + SLO j 
^FeO + ^il = + AlgOj 

^ ^ 4l ^*pil ^ ^ ^ ^ 

3^4q1fR^ ^ 11 

511 ^ # 5^ 

qpql^ 5 T^qFT ?t«m qi5^t % ^ 

5ITclT I I ^ ^%, % q% I it t cpn ^ 

q^RSl Mprfta 'ftt 11:^1! I 

H5tq«TT t 5RT lal^n 5K fw ^ 11 
iBF^t ^ 

'^■sT 1 1 

^ittq qfeiR 'i^ia 

%B q^ ^T sn*? ‘^i^r^r lirf^^iH 'isTtr’11 

^1 ?rrift 'jjjf ^ ^ ^ ^fen^ql qit 

?fw^i qi^f 'TIT i 3^*^ wR^q r qsr ^hsr 

f%qt *ir 1 3^ #41 qrcstH 56tT ?ik frl^ t?i I 3^r #1% 

% \w qsf<! BTiqf I Efqift % ftq % ^fq qritqj 

^wr.vs qft< qiq ft^n I, q? 

^p^ftq ’qis^ ^qq* ^ 'ERq:^?r ^ ^ t 

q^q ^iqR t ™ *13 »PI5RfM ^^\ tt t I C« ^ tlWR t 
q| qcJFTI R5 XCTTcf t r*lqfTt t *1=^1* ^RfH ft % | 

^*3 fi#^ •n*t^ qil*fqw?(l t fifipn fe 
TTfR^f qg^T ftq ^ ^i q; iriq f^qr ^nq ffqr 

enf^q ^tOq 3:^ t qqqi t <1*0 

qpqf 'PRTOi qqrq ‘ir^f ^ Ci 11 








C > 

^ qf tRri?f ffTTT ^ qs: 5ri I I ^ 3 tI 0 !Sm ^ 
g r ggm dk ^ ^ I i 5Ti 

^ I1W I ^ 1^ ^ ^ I 

^ iT5l^ % ftn ^ ^ 

I ^1 ?ifw^ |tm 33^1 ^ wTrs ^ 

^5r 5iJ!T% ^ W'tm I ^ xrt aw 

nw \ I Mir ^ 

jiHps f^qi ^ I 5iipv (qq ^ 'ft 

f%%f;T ■ ■ ■ ^ a^a 

tf:i?T^?i *“ ?rfeiw^ ^ ii&^rti 

Sfititir * ‘ * 

Jp^W, ”‘ ?fj^IT V'i 

q(^ %^ ill ^ fTt'iqR ^ ^ ^qr 1 

TH q^fa m ^ ^T ^r I ^ 

^ fm iflrPi* t I 

’^f la: ^*n I fi*it ^ t'** ^ 

( Hot nnUyilrous tar ) ^ ?rpr %I =^<^111 ^ 

5RT fjqr ^WI11 ^ 5^ ^ 

5fqi ^ HT3l t I ^ ^ f’ 

5ft 5 [rJ 11 ^Ef|q 5nKw^i qrt WT ^aVI ^ T^ 

qi =1* qT< I 










( u*? ) 


^ ^ ^ ^ 
c:^ vn<l ^m**! ft ft^ ^ *iPT ^fTT 

11 ?rR:»*i ^ '5IMI (Si) % (e%^r (SiO.) 

% it 3^ ^ I 5nif^ ^ 

1^ im^i 11 

i^qq Jf ^np? 5FnaT t ftfi5n3 q^ftiiif 

?i*n ^4^ ^ ^ vl ?i?r 11 

^ 3^ Jiiiil ^ ^T str 11 UTO ^1 *n “sk 

( Fore-blow) am ^ ‘3fR *n 'irr^T 

{ After-blow ) t I ^ ^ 

^rt^flq ^11^! ^ ftPStaT-lpSiai ^ sir 

tfl^ra 5l^ \ I ITM in 11 3?t^ mpT \ m \ (w 

^ai \ I^B*T 133 irf^^OT fl^-^ *^[3*lw fti?r 

11 ^ ^ 'iWR^ ^ 

' m ^ ^ ^ I *ial %w ^ w fliKT 

^fai 11 fei^sR ^ ni^n ^*1 ^ ^ ^ ^ ^ 

^at I a*n m a^ ^li^ 11 

ai^ar ^ v?nT ^tfn ?4lfi ^a: ^*1^ ^ 35 it !ifTfla 

vnatl^^ ?TmV ^saiti ^%fi^r% ?irf^ili^ % ^ 

?Rra ^aT 1 1 aa; ^i4a Cf ^ a? m TTwa 

it ?r5rn JtO ft ’trit i ‘et?^ tliff ^ ?»r«t 

( Ca O )^ Ov^ t ^ 5^ <n3^ ^ Iw^ai 11 
%] Jim OaS MoS am m 

SOi mam tl ^at 11 

<f(fR?i Ijim^l^a ftiaiml sem mara ^iar I s^- 

^F«!^P + n(0) -5>^FeO-I-FjjO^ 

|FeO+P,()^ ^(Fe 0 )^'P 50 ^ 

(FeO),P,C\ + ^Ca0^(Ca0)^-l%0^+ ^FeO 




( US ) 

ipsr? ^ JI 5 ER IRPI fTm I !— 

FeS + C«iO + C 4 Fe + CO + OaS 
FeS + ^(0) ^ FeO + SO, 

3^^ 3«n 

in^fii^ <117^:%?: Mii 'it 

f flif 'SF?RtII % SCKI ^^?i^ ^ ^ 

tiT7 ^ iN frl^f fftiT 1 1 ^Ttl^ 3?Rr liljir 

'isfir % (Tn qsT ^fit ^ '^i5 ^ 

*(g?i ?rP^ ^iCI llti wlf^ tn ?iF if^iw ‘nrfi^ ^ 

^ m ^T53^ ^ 11 

3?i^ ^ ^ ^ ^ ^g^iNr t i ^ 

3FI5R IN(^cf fw t i%^ PiO^ ^ ?igTO ts 

^ ^ ijlR ^ lit? ^ ^1 ^ 

'I9TIH ^ 3*1 ^ ^* 1^1 ^ ^ H'Tqln irar^ItT: ^filT^ 

^ Tm I (by-produci) 

^amr *iT I 

cR?r ^ ?r ^ ^ 

^t^nciT 11 

t ^'bi %\ m ^ V 

»T ^Ic-iwii ^ltl<l iR ^-ill I I S' F;.O^j 

MnO,g>ii SiO, t finm t%0^ RraJ ^ 

^ !ri?r ^ ^ 11 m I f? ^13^ ^ 

^ ^ 'SIT I il|% it 

3^5n ^11 fet ^3 ^^ ^ • 

liiQ 3^5rS % "^igS^r ir^ wn t ^'t «ng^ % ^ 
5 ^ 'atm 11 

f^T U'litt iT? ’*119 H igft?! ^ ^ ^ ^ tit 

«n9^$r ^ 'liTiiit^i ^ ^ftI 






( no } 

3 ^»rf 44 liwr t I 

ijn^r-i 5t 11 3^'*ftT«'9 ^ ^ ^ ^ 

qcfe ^ fKft \ 1 


^i»^7i ^ ^*TT i3f?pi1 ^ 5?i5n 



'wrfe 

qfit % ^Tpni i\ «TH- I 

?*l^l ' 

^ 1 w wi^ff 1 ' 

«(tft antl^ 1 wPr« ^ 

q|if| 1 ^ g*tT WT^f 1 

?rtR sra wi 1 

i^ i^fT ^ 1 

encft^ Rf»i> ^ 

tm ftfn: Cttft 11 ^Rf 

lidiT^ ^ iSI^f 1 ^ 1^*1 ^ 

ina wt^f*** ^nwlfsf ^ nwT 11 

1 ■* 


'nme % w Ti* ^ 

ai^ ^ «*IT^ 1 l 


3 ^ qqq 5 ‘•I 3 !l «1 

?fai 11 Tifi:^ t.w*. Ji&tm 

% «n tt #t ’W ^ ^ siffl' ti 

1 3 IRft t 1 


5 ffa»r ^feq???qt3 3^ 

wtop «RT I traft ft3«? ’‘im riil «m ma«t %fitm 
pttFf ift 3?rfl <1 ^nap ^l3T 11 

















irtrsf fi’i snrr ^ 
m qirf'q? fferw 

fOTJJ ^ rT!T ^*l flf^ (T t Ililt*ti*l0 ^fe*R 'tfifil 

*f| |?i ^f=ft rTh W ^ 1 5f 

(lleg«QBrativ6 Principle) ^ wiRhr ft’IT I ??f *wft *H 
w?r^*raf% f’SR^ ^ ^ ^r«\ 1 1 fl ai 

d R q R >fl TITT tl ^«n t I ^ ^ ^ jrfKlffJT? 

I 3B^ ^*r w 41^'I I ^ 

«l5n *jwi^ % «i*i ^ snt >it 1 uri «1 »? ^ cwm 

V w*r Jjwpn I ¥B<5t a^ ^ w ^Wcr ^ fq# i 

?p^ ic^c <n! 311^ *l ftn slCT qwn^ ^ ww^i 

^ aqrq (q^tiwi i ^ fqwi^ qi 

fen HRW 4 * 1 ^ 1 »t ^ ^ ftq enn 

TCfe” qft i ml nit imftqm mftqit mi *fl ftf a^ 
q«& f?pil ?rsar ft ft au4 3^1 am 3R 

% mRm mial 'll i mR 5 3 ra% fn sr^wa 1m%ft ml Hi ^ 
q?wt gp mait ^ ^3^ 'pfq qiwm S ^jHUSrm <w am^n 
il ?nt mi I 

^ imf*qm ^ mnR*7, mm?r ^ 

^ mraftq fwmjl ^ (iHl *ft i mr? q in^i 

1^ % ^ ^ mi qim? m?a S Nn^ airr^rnmax qda jt I 

mR"! fpJ Sl»%3iT^ ^ Hi mi marai nmi rmq% int j% pc 
mf »l*fRni^ ^ nm ^ ^it i ‘sn^ 

l qife l%*t sfft ^ mi wq iipimc a«% 

wa <l qnn fa^ mu me^ ^ wq % ^ 

wmrqmTf a|l ^ 1 33 ?€& mf arq ‘l^m ^ ^ * 

n 









I 


c ) 

^ sw ^ EimR, ^ ^ 

q 4Hd^ ^JclT ^ ^ irwnT^ 3'ri1*I WT^' 

<StT? % f*lH iWf ^ W % t ^ CI^ ^ ^ I 

qrgfeql qST SFR^T! f«*n ^ ^ IHtR ’^Tg fl tunnR 

aflT 3^1% 'I^ ^ I I 

^% Wh»T ^ ^Sv% *n?r ^ 3HHl*i fl 

t ffm ilRT CIT^ % (W ^=# ^ ^ I ^ ^ ^ 

g&qi qff (mW'aI I 

(jq TtiT ?h> rRW^n ^ t 

^ I _^ 

?f 1 cR (pj q«f?r % 'nmit ^1 WHt ^ WT 

ftsqi ^WIT11 ii <113 ^ 11 

( 1^ ) it ^ ^ ^ wm™ 'Wft 

t N«it ^ ^ ?m7^ flriHii W^ aiT ?>% I: 't^ 

w*tqR tni q€fit ^ l Trma m 3(Rt ^ g^E 

^ ^wtn ftqi 3*1 *TW % I 

^<PT % 5I^T^*T 

n fiHfe fer a =^iri^—*iR ^ 

fir^w, ^ ^'5 *^^ 1^1*1 

^ (Stripper ) 1 

t, miif?rt *135 ^t^*R TOi \’ ^ 

3*n ^rw* ^ ^ ''" 

^iwT I q^pit ft ^ ^ 3q4t3T w\'int** qi^re ft It 

OTai 11 sftwjjR fta fsaiqa ft <t ^ 

lit q^ OT ^ 

3it 11 











c > 


fimr 

*it wfe <1 *ng % ¥r ^ 1 1 

w I Ptw cwra ^ li ipn 5ig?T ^ fira I 
^pn ^ ^n^Rn % \^ ^ 

isj »1M fill ?!l¥J w 11 f ^ ^ ^ 

(Jtn 3??^ ^ ( Burners ) ?PT 11 ^ ^ ^ 

qt qqi1 ?Ficii ^ ^ (T^hh ^ ^ t!^ ?f^ t» 

gq ^ 31Wl^t W[3 q£I 3IT1TH ^Tt*!! 'fliuf t I 

I iTIH ^ ^RT^-WI 

tf?n 1 1 ftiw S fim ^ ^ ^ fi^ ^ 

qm t»?fl 11 ^ 

wi ?K ^TPi qfl ^sil \ I ’^ni ^ ^w'TH $5 *i^ 

?nTO i ( HnS ) t, =sfr % 

^n?!l ^ ^ ^ 1 ^ 

*ft \ I 

?b} ^rsf?r 

qitPI pv w ^ ^ ^ ^ ^ 

vffi tt?TT I i «wit ^ s ^ S*n ^ Mt J} 

^(ft % 1 uf^ ^ ^ ?fR 11 ^ftrs wpR ^ 

<ra&4 it, l?f (Talbot) (rafe 5 \09^ ^pp 5=1 ^ 

X^ITW ^ ^(i11 1 ^ ^ fpqit ^'^fit ^ ^ ^ ^ 

srfw ^ 3Tf^ ^ l ^ ^ IPT ^ \'i 

5P5|lt YP iT*n ^ ^ 

^ ^ ^ 11 3^ m fl#nr-’fl \'l ^ 

an^ (Calcined) (T*%3H? ott ^ 

at tfffi t! ^ w iil % ‘P:’^ 3^ 

^ S aim % ^ % I ^ ^ 5R (Charging 

Doors) ^^tl tiffi^aier'i^a ^toiatiaTli taewV 
^ {d^t ft 3at % tm ^ #TT a ^l 11 



( ) 


^ <nm T) ^ ^ 5J*3i^ 'sncft 11 

^ ^ ^ f ? ?fai I I ^ xm % 5t% tR I^%«li1 

^ I 1 

wl'H fpi ^ ^ I I 




si<» 't’\ sinT '*sk 

(t) ^ ^ ^ ^ ^ *it t g»i! ^ 

^ 11 ( ^ ) t 

fni ^ wff^ ^^m'. tng^ % 'Rtasr % *rRi ^rw ^ 

% I ??r%2r ii^i! ?nT % 5n^ *?ir ^ *R?qg H ^rtcft \ \ <t?ifif 
M ' mi’ ’ - ^ Sf»%«TrrJ "R:!^ I tpn^ pr 





































( Hit ) 

?f4 ^ ftfiT \ #[% q^* 5 ?aJ 
t Hs^ ?rff^ ^ I 

?i4 % ^‘f ^l5it ^ ^riSwra^tsiT xi\ ^■^ 5n5ft % 

4r-?t ^ ^ t I ^ ^ ^ fTFT #I f TTlt 

^ ^lf|41 9llt^ «flt' ?ft^ ^ ^ ^ ^ ^ ^ I I ^ 3^ 

•!*? |t^ ^ t ?r*Pi ^ ^ ^ 

it il" Jtfliq ^■'^^ 3 *ir m3 ^ ^111 ^ 35 sir ^ 

imf iimK ^^^^ ^ s4 ^ I am ?? an 3 ?ir3t ^ hr 
^ qfs 51^ i^at 11ST^ it 3 ^ (TTTOPT li} ms itm 11 

Star (% ^ s f;mTm sqi |, ifN ^^^tQ3*snf fstl^ 
ms ^ mK sqss sms ft ^ 11 sm ^ ifR % 
fi^11 is^Fm3 msItilcfTli ^ ^'tfnsi*? 
f mj sprf Cfai 11 'i;ss it sr^ ^ srs m 3 gim) spt % wr^ 
t asi ^'ss ss% Rss sis ^ 1 ms % ^ Ts 

siTtr % 4 l suf ( Ports) rit ^ I ^ %^fT ffi& t asr 

H*"! SfT % SSTf it ( ^ IfiS 5 KT 3 *^ Hl'it % ^ST mST 

t) ^ srsi 13 Fqst msta sums % it 11^ 511^ ^ i ^s 

srsf ?T JIUIS Its ^1 mtf »IST 11 ?i?TS fT W ( Degree ot 
iDcHDatioB ) sit sissist it !%sr srm 11 sf 5ms ^ 
itat i Ff as ^ srg ^ s^meft sif utr s ^ ct msris^ ns 
1^ mat 11 m3 ms »ts sis % sm mar I mi usitsf 
s sf% uti: ms it its sfl^ m3 m sf^ fsm? 

ss 6 % I 

as *ta sri ^ SIS ^ % m% fs^ ftsa Itsi uit ^ ss 
u# 11 ss% fsmft s ust mat \ 1 ^1% fs it ijjsr % mitu 
*^1 t ?sE^ ^ ^ 35 isait ^ tjiOTit ^ 

4lm:) SRT fiw\ aft !3fat t Dt?^ s;^ ^t mftrsT sit si^t 1 

Jts ast ST3 sit f^crr IH sr fmr^ sr ^ \ \ 

STsfs: sflr fas litr ^ arft m3 Tss 11% sr 3s sftr it 
as its sri?: armfi 11 isl Ni sik it sfdt am its mu? 
mcft st ss% ai^ m3 ?Tt< ^rfts fmt st^ snsi t! si ms ^ 
skmfs m?^l (valves) atrtf fiim mar % 1 






( m ) 

iSt siiH5< 'f^?( ^ t ?!*r 3^TT?^ ^ 

E*RI I ^ 3^: ^tw 5rT I ^ ^ 5nWT 1^ 

fipp ?FTcn t I ^ SI^ 'f^ ^ ^ ^ jflf ^ 

inR fiff^m I 

srft ^ ^ ^ ’^tg ^ >^' ^ ^ 

^ 5 X 3*r ?«i i[^ | f% Knn % 

qrer 11 jj^^s sir % hhi ^ ^ 

11 

iTpf fpT ^ ^ ^T3^ % iTpa ft*itr 11 

M\ 5 Hd< Ste ?T 37 ^ 1*7 ^ ?R? iter % \ ^ Xi 

iJtssijR: ff 11 f? % 'T^b % rbs 

?:g5r i^ bn fi^ fi il l ^Sb 

% S5TI^ 'K^B 9*n WteB BB W ^TR ^ 

Bpn^li 

?fl<R ^pi % it iffiT? Itt t—^ I 

^1# ’T^ R|*Tt itet X BBt ^ 5fTB TTf t 

fp?ir 3Bfi 3R^ BfcitRci ^ iter 11 'tirb % 

^ sjfH tit t—( ^l) ( Campbell) wk ( ’i) 
(Wellroan) I ^ ^ ^ lit ( axis cf rotation ) 

BBT ttsf < R 13 cnn fRB i^T) ^ lit I, ^B%q; m TtB 

5<PTt ^(ftt era a?RI Bff ^1'Tfm I 

3Rr>I t Bt t 3VT BcT SIBIf 5TIT BOS ^ I 

BBT 3% ^?t I 1 

1:% BTBt t BB BI3 sfk BB fl STTBI ^ t I 

’TR^ 11 Bii lik '?tB^?r B^ctdi t tbbsbt 11Bwitet 
■T:^ ^ RWB it Bfit % BIR B IBBBT B ft BWI 

I ( %Rt?r !IBK B) BBT BB ^1 Ilt?r Bt ^ B^t 

B^BT RfB! I 














( > 

(?) ^ ^ ^ C ^(I) ?N m 

( Y ) ^ ^ I 

1^*1 ftrUffif ? "^'i. iifo^ni % ^*1 fPn 
5nffA*T ?ri^ ?n^ 5T If I 

?rft^ Iri 3^ «i*n wi+y|'^H 

^ ?r|PRlI flf^Tcfl t i!*IT ^ a^?(?TT *il ^ ®IT^ % 1 
^ *?nrf ^ If ?if?n I 3R ^ tf w \ ^ 

sqq ^ ^ qrrft It 5i:(?ft | | ipsr€ sfera ®n 3?i?f iRf 

^fT{0 wt^ g^r# ^311 

wn ^*r—*11^ ^ S 

qi: 3?|l ^t =^ fipn I ®nV ?nl^ ^ ©4 ^ 

|fg%l ^ 

{ Platfc scrap ) 3H«l ^T |l m Wf ^ 

^ qif qjiR f^ gn«n 11 ^ ^— 

(?) alk =^[4 4 fiRT SRT 3?ra SiO, it ^ ^1 

^?jT 1 ii4 ?WT SiO^ 3fn#q |lgi % i 

(^ ) enriqlfq" ^ ftnqf^qr i ^ ^ 'fRR ^ ^ ^ 

% ^ irqif^ It^ ?nicn I q? «nq qferifq^ Itfn 11 

( ^ ) ^% ^ Tt'R ^ fsRaqiT ( Calcination ) q^igi, f^TB^ 

WR5 *^j!T 3qrer’ ( Lime boll) g?w IffTT 11 

(Y) cTR % tnrq ^ in% ?rf^ l*f*t It qR g qi 

«rrfw % qrroff^« ^ ^ i 

^ ^jf *ST 3^qlq 3g% ?nwN5^ ?f?r % ^trt It^t 11 
if gqfwi ugfell ^ 3i*i fmr m qri+«T3q gg^ qn-mn^ 
qg]BT % ^ qR ^ R ^qlf It i 

^4 % q!*i ^ 'jfRi ^ 

^ ^n?n % i ^t ftrr % 41% ^ ^q? I 

ft ggil^grqrfqn^qgB qi*THcilliqf ^iqt 
??qr ^qicft 141 frffqt^q qqf^rr % ?Rqf ?nqf%^ wj-mirfl If 
^qiriT 11 ^ *^’•*'1 li qt qpq T^f*n % 








( ) 

II5I =^rT 5R ^ S ^ ( I I 

f^n f*T?fR ^ *}T# 5 ^ STHT ^cn t I 

^ ^ f ^ t \ ^ ff^ TRTT |q«r ^ 

#?T WT 11 ^ im IqJT ^ ^ ^ 

^ % I 

< 3 itnqi 

«KT *R5^^ % (n*i ?rRwr ^itji 11 

*«i5[3r ^ w *1? I fe ^fl3r % «*ir % 

qinR % 5<itn ^ GO ff? % % T^ni^ ijif 5 ^ ^ ^'ft 

flarti 

^ fefeirqisj cnj % inq#^ srt 

^ '^?i R i I 

>i«rf % ira^M ^i Ppispii iiff ^ ewi q< ^ ipff MnS 
ir ^ni! wmi q^ qfi % irjq ^ ^?rr 

qrfrni I 

<rRq:w ?rR^f:s P^O^ iRm I ?n#i C(ar % 1 q? 
FeO, <af^ m 5S5 fiiDO % ^IPT ‘5ft? ‘fR*i» 
’irr^^r 1 1 ^ ^ CaO 4 t^ ^?«ir t 

ii q:R%? $ #0 CaO ski jpiRRfier ^ >^1^ 

t ?ft< ^sr^ttpR^ qiT^qiw Ca^ (POi,)^ ^ i| ^^Ig i^5r ^ 
?? ^ 1 

% 3 ^ 15 ! ^ ^I^R it ^ (ih; ir& % ^cRi 

I 1 3?P5T CO % 5^3^ S3 t ^ 3TqT ?n^ I f JHiK 
«ng 3 r^ ^ fiR ^ncfj | a*n 3 :it 3 R l¥ 3 i 3 Ital \ \ ^wiw 
% ^TW ^1 HcT? 5=^ ti t I 31^ ^1 r?pf 
qrirri % ?nrM ?3 ^ 3rc^ Rq.sr 531^1 It 3i| 3 ? ^ (%!n 

qrpf ^ ^ifiPJ s[R 13 i?T Rw 11 








( ) 


^ (SrsTif (Calcination, CaCO_, = GaO + 
CO,) ^ci % ?iRTq ?r t enrat I <1? 35n5r % ^ 

uprfwis ft 3nwT 11 nit fiRTfiT t fe it»t ^ {t=i 

'R? FIH ^ *PTT I f3ra% ^IW ^ fiT ( De- 

coinposfi ) ^ ^ tl COt ^r’’ % CO 

I K^it ^ R[^r ift d ^ 11 ^ 

^ tm t ii«n ^ €Tcn 11 

(OaO) t Mn giirr Fe ^ ^ ^ I ^ 

Wfli t i 

rfiiqi^ a*n '^.lefw % wn fr irsR 

fit 11 sf^ ?ncn 11 nr w«i«*i[ t fl niin^T iR^nt ^ i I 
(t) 4t »'? ^ ^ ^Rwr (^) 

1*1 fit ’?(?<? n 3nr ^ i 'i^Ri n 

iR 1? i?n fti 5i5ii?r if H Rn(? (13;* Rin = 

«*i>t Jif^rer) iiT fl^R ?r^ iim il f^ ^1 

3iT#^!ifi5K^ *TRT ^ 

liC 5fl^ I 

% 5rtR ’TI3 ^ ?iPRTsi 3?r% 5^^^!Tl if wS ?rft^ 

^nrai I ert 

iSr^ t I S^t ^ ^*T?lT 11 'BPR % 

?RT miRPT ^ ffe ^t 1 ^ ^fi^'IT 

t wiiwl f: ? fl srim I ^ wr % «mi|fti ^ 11 m 

ta^ ^ffsTar t fl at fl ?RR fit if 

qf^ ^ wn ft 3nt if irpiriT ft al ’tir ftq sTtfi 

t s^ff f^?fl 'snETT 11 fa 1^ =IR ‘ftPR’ ( Pigging ) 
11 ftn t irfsf ^ RT^r Vi*. ni^Ei t ^ t ii4t 
ll HRl 5f =3faf 11 

^ 431^ ^ 51151 11 

,_CO, +C = ^ CO 













( ) 

^ i 1 ?iT 11 0 sft R*i& ^ 

^ar ftMRl ^tl ^ 

( Flaorspar ) *ft ^ ai1?n 11 

'^fta ?Tin% ?ri^t ^^fR5rFiT=^^ 

5 fts ?nffnrs '^rg it = 5 ^ t {t»ii ^ feq 

*?^*R It 11 

SR ^ *TPIT fti^ <RS ^^fl I a^ 'E^ %T 

^ eft ^ffeit 11 ^«iti w aRina 3fl% ?rw^ ^ tii«»* #* a?R 
??aFgff^ fsis^ tprn ^arr^f*! 

■ ^ ft ?i% I 

*st *IRI 5 lia% % ir 1 ^ Jt 

fliT nieT 5Rr ^lai 11 |»% tR 3% i^rI^ ftin 

^at 11 ¥Ra ^ *TRT %i WWW filer ^faj % I wrg % 
*1^ it ^ H ^fttiai % ^ %a[ 

^WT t 1 

?a% stm It ?R ?rTST ill 'I i q;^ ^ ^rla ¥t ^irt gf^a 
w^na t im |l?ft t, fat wat^aN^ ^f??5 |im 11 ^4fit?lti, 
RrfailRiaj ^twr> a*rr w^a wraa^ jwr 

a^ wai^^Rw 11 

it attfla ( Finiiiliin^) «5f & ^ ^aiell f 

¥ltf^ Ti^ff it Tvf^ gar ^?r ^ aafNa it ai %ai aa^r 
5 fN‘a flf^ %mi.^ % gai wg it fit^r 5iit ^ sr ^ 

f I ^ wi^ aaa a? aU araifat^^ 

aar wgfeat *eI 3^^ g?T< wa^R ir^ ?Rf aCt 

ftsraiafi 

at% it T*n arera % ara a^w wgqfftaJt ^ atf^T H ?3{at 
? t waiaaNRar if afiaap fiRral ^ i 









( m ) 

^ ^TR'itF^ fr ^ t ti\ ^ ^frr]| i ^ ^ 



?r» #Pf it4 i:^ I ^ ^ ^ 11 


^ % ?f^ ^ ^ 0 fT ^ I 

3 t PMT^ ^ 11 

f^RIT^ ft^l j_ 

3 [^ 

\S\ + = ^SiO, + yFo 

Si + ^FyO = SiO, + ^F© 

I Md + Fe^O, = ^nO + ^Fe 
Mn + FeO =; MnO + Fe 
MuO + SiO^ = MnSiO^ 





( ) 

^P + ^FeO =; + 

P, 0 ^ + ^F ©0 = Fo^(PO^), 

Fei(PO^)^ + ^CaO = Ca^(PO*)’ 4 ^FeO 
C + FgO — CO + Kb 


fra 

CaCO 1^ 

C + FeO 
O + CO^ 

FBi(PO*), + ^CaO 
Md + FeO 


= CaO + CO^ 

— CO + Fg 
= ^GO 

= Caj(PO^)* + ^FeO 
= ^ilTlO +Fg 


Mn + FeO s MtiO + Fo 
Si 4 ^ FeO i SIO^ + ^Fe 

m * 

BHI& ?f?Trc IS# iriiwcT ^>i ?Ttq;( ?f*i 
arnn \ I ^ nft cir^ fit^q ?n5fk ^feiR 

% ^5f t, ^*ilfi!: — 

{ ? ) m WE*? ^ 11 

( ^ ) IP^ qsrfr & q|i ^frn ifflu: ^ w*! 

ti \ I 

(\) ^ 5 ?TEcr^t qpn q g% qfl i 

^ ^ ir^^! fiRt q T?TffI Jllff ^JfT I, 

|fR 5fTEti % ?T iflit 3qqta fw 5tr ??f?n | ^ {^n 5ft\ 
?? ?reif (13 ?rf^ 11 


( m ) 

3 m 5r?r*if^ ?rawr^ inn 1 1 

^r 3^1 'rf'H \ 

■sK'^y ^ I 

( Eciutpnneiit) 

?n^ !sn% cnr ^ it? ^ ^ 

^t % I 5n#*t 't:^ ^ % It ^'\]\ ^tFfl % i ^ci ^ TO j?^- 

^FC% '^RT^ ( Fritted ) 3 lf^ ^ I ^ ^ 

^ q?P 3^5 it^fH I 

n^^ ^ 

if ftnnRTt^i t^nn ^T ^ rsf s't'ic %■ ^*‘1^, 

t^tr, frn i Rl % ?iTR f'J 5ft5 ^ 

11 * 5 ^ ft 4 bsfft*i 5 P»*^ Tar wil : 3 n^RH^ 

fw shrI^ wfflftfl itft ft sm 11 ti\ ft 
nqt '+,!*?+.<« ^R ?tRI =Rri?ft wif? rift ft ^ ^ 

ftsqi iTHtfm I 

ftftR^ ft ft MpO gR nit ft IRlft 'll ftR ?Tft 

ft ftft# 3 i \ ata ft ftat ft ai If snRR? ttai ft 

3^rfl fftRi !HR^ ft^a 11 ^ ^ 

ftftiTir ciRf 3T!rfi: liRR ^rrslftT il ®nft ft 1 SiO, im MnO 
fti^ilsi niifti iflRW ft ^'t fe*n'irar 

ft (^ spft sri^^ri 1?) <R fft%n ^ RtiT ^ If ^ 

ft I a:ftt ftafft ft nfiR ft ^ ^ ft ^*Ti fft%n fftt 

iR Ri^?r mif itHT ft I 

Rift Ri^ w ft at fat fftwifi ift a^5i nM ^nar ft 1 
^Ti ft?n^ RRR tii'in'i cfRT 'frilft fi*t la^roflR snf^R 
R 5tft Rift t fft % niR ft '*#<«!< ^ *ft 3RRtR fell RT3T 
ft 1 WR %R^ qilRR RtiTl ilft ^t iR Ifll ft I RTR ft 










< ) 

^ it w 11 'si^ 5R ^ 

^ ^ ^ t ^ ftrfe^ ( ^ fii[^^ % Fq t 

^illctT \ t ^ ^ ^ t ^*TT 

SR??® fi Bfiqirr fiMiift 11 

^ «n^ ^ wtiff JiCf ^ ^ 

fen ^ 11 S feiUHt ?rl^ 

11 ^ qta ^ ^ qqq 11 

3 R#q ^ OTR — 

( O ftq’sq^ Fe^O^ ( ^fef) 3KI ftrf^^T nqr JSfisfl^ 

Ht 11 

( ^ ) SiO, nqt MdO^ & qi^ qqm 11 
( ^ ) ?w<i: 4 {| 4 u)t:q ffe: CO q^mr 11 

( V ) fjMi^ tR qiq ir ^ imi q? qpfl ^ l 

^=1 ^ fTR^ffeqr ^ ^cn t ^ ^ ^ ^^ra) 

(fcq 11 *rf^ ^t^ q FeO ^ uT^i ^ ^ ^ qiiq^ m 
SiO^ qm @f*Rn t ?ik SiO* ^l|i<T 3Tr¥r feR r ^w 
fWTcT H qK ^ 11 qf % I FsO qpT if STtiqfeB 

^ it% iR qiqqiifl % i ^ % qn% 

<3^nf q pRTRT 1 

( H ) 5 :T#wtfRS if ciqi Riftf'W qig ^ fl% 

^ 13 *n 3 % sRwftpr ^ 11 

( ^ ) ?RIwfe?tf ^^*if 5t fqi Sl5!^ qqq ?f^4f- 

fq*R fen ^ 11 

f^fn^ *iiqi 

(HKdf iiqi qii^ ^ %*?! 5^ ^fpnr cp? 

^ wif ?fwq irq ^ qfq ^11 5?iw qn^qi 
^ iRife q 333 qW qiI3 q cTPIT 3Ti3T If 331 

3X3 *ST ^333fe^ ?rf^ 3|f ^ 3131 I 



















C ) 

?n3ii^l =61^^ S11 ^ s^ ^ ^ 5f^ 5^* 

gul ^PrRit ^ »jt 11 ?r ^ (f*n 
gi?: ( tirtificiiil > ^ \ 1 

aitn ?i 4 q^lM 

'^'^4^ ^ ^ ^ I 1^ ^ ?n^ %fifRt 'M^''-'. ^ 

KfRla ’hVr 5nl 'E^ ^ 3^?^ ^aRTI ^ I ^ff 

^ 5 15& % 4n*r 1 1 

^ irfflVifea ’UIM ? •■“ 

( ^ ) wfM! fef^ ^*n ?rfe^ 'EWR^r 3^ (aa 5f1i^ it 

fw? ?I fPTP 5Rl*n ^ 11 ^ 

atRn 11 «3i^ iw ^ 'ersw wr 

^’sjRn 1 1 

( ^ ) fpf tl^ *ntft 

r4ild4>t 3^ ^ ^RT’T cl ‘arar 11 

( ^ ) ct^ t 9r#3RrT ?niJi ffwf ft ^ t w? 

gijl fTBi »ipit it 3>RI ^ ^tcfl ^ ) 

(y)c^ ^ ?T3 ^erpi ?CTret wt ^ 

3ft?j?rT I 

<T3f^ % ^ sr^ffe^ I s— 

^f ^^ ftn cflt 33 ^ ^ ^t t ^ 

(I? ^ uRi l JtftfFi *1^ It ^tit 1 aRfw ^ 

3^11 ^ fiifri ti ^ 11 ^ ^ 

^ ct 4't^ ^ #<l ^ 11 ^ ^ 

fi ^ 11 ^ ^ ^' 














C m ) 

WM CPTF ^1 ?P5*T |i ^ SR: «II5f ^Rij 

^ 11 1^[3 ^tR ER ^ Ji*it^ 

^ ^ 11 

TiPEctr JR^ 31^ i3i^ ^ 1^ *15^ qn 

3T^*i ^»iRn ^ I r *1? ii fr ^ tirnTH frn 

eh^T RFfT fer ^r 11t ^ m: #i: 

Et^ I I fa 1113 ^ ft ^3 

^fftw ?tt tr ^>13 Ei»i ft 'f rs^ (%?it 

11 E?f SUER {fti3 ft Eeim ftqR 

I 

( P®"in Pfoc««« ) :— 

ft%1! (ftu 5Sfe ?T ?R#? ft ^R3 ^ fft%1R, ftft% 3«IT 
^Rra ^ 11 fe 'TERiRa ii33 ^ % %q fa aia 

^ ^»iRi 3»5 ^ A^IE ft 5?^ ^frfffta ^ ft ^Iff ^laf 

% fft^nr 'ift5t ft Miaftw ^E?n ^ | ^ii ar^ftET ftRfftr 

^kN a*n «w«li5< ^3T I Eift ia irlsEitr ft GaO 
cmr Jita ft ^ yi'+3lE^ ( FeOj Fe,Oj ) Etai ft i 
31^ !f<t(f: aRtcf ^ Ea 5I3T1? |a: ft ^ ft ER 'Tima 

ETRTifea ^ P^O^ ft 3fk *IE lat GaO % arn fft^m 
Ca, ( PO^ )^ a3M ft ^ aiafta ft w RiETf 11 'Tnrna 4ft 
am^t>a 15^ ft f?S FeO 5r%a Et ^nen 11 ^ 

RT3r ft Eft< fa ffR farffl 4Sf nftqnj iR 5rnm ft I 










ITITT ^iT 

5R1 (!N ji^-1 qpi l«€PEi ^ 

in^ *TT ^T*irft ?=;«=; ii ^ q^^ft m #ii ^ 

^rC ^ I q;^it i\% \ qjf^ 

ftsffoi Mt I (T4T 

W'R fT'J ^ fT«n ^ i^^itqTt % ?Rni q^ if^ 

sri^ri; iral^^r ^ ^ i { CaC^ ) ?m\ 

( Ferro Alloys ) hrj% ^ ^ 3 qq>i |jffi> j 

^ ^ 5i^-?rl% g*n tiFT'^l^ jri ^ ^ 

tl^ ^ I ( Alloy Steels ) ^ t^ij «! 

*r?fil inf i ^ ^ ^ 

^ ?R 5?Tm JT 5KI rplra^ ^1 MI'T ?*1iq iflff 11 

^ !T«n^T 5?Tii? I :— 

K. rq?r*fiRf S gqqtifl 11 =^^5? sfsr ii ?it 

IRI? ^ ?If TTgrif t 1 

H* 5RI gi?^I WT tlm t tl[iIi|M ?fk 1^ f%!n 

^ ?laT 11 w »Ftiq! qr if ^1 

4RTr % (^ 1E9TT3 qgw srf^ »Ki^ {fqr ?fqiaT | | ^ 
^ e^r er*t[ ^rpaqirr ?ri^ ^cft \ \ 

%. W^ % f'q^fl S qf gJjTr I 1% q?l4 

qrg IT n^ qjrsn^ I q^ tE^g asn qiJ lien 1 mqqt% q«r 

^nr ?nvR 11 

y. it 

t. 3rf!) ( Arc )—fif^-?3ir#iT # ?rr4 qr ‘1%^ 

€tl 5!TWT 11 

















( ) 

3?nT ^ ^ I 'ETWH, *1^, 

3n t ?rtc 3?ift(2 ^r ^t Hf^rr % t 

H. ^ qrei# ^?T S cw Off 5IT 11 

irrar % ^«TSfr ^ ^t? ^cCf «na *5i ?fNrii 

?rt< *ft ^iiRm % ^tcn 11 

31^ g<nt % ^<at frf^^nr % cwi'T 
H ?fsn^ ^ 11 13 isffl sn^r ?NhR 

Wftqr C5iTTcf % 3c^ ^<IT 11 

?pq CWI3 ftirfoT ^ nTra ^ q5% ^ «} ?n^q sftq 
^F^tq Jr? fit ^} ^>i q«(?r ^ u^r ?rfq^ 11 ?u#? w 
jrqTqcr: c^qrr *Mit % ?n?ft 11 ferfei % t 

33?t 3q^q fltn 11 

ir ^jq ii ?t?< « qjft mi ^rar |:— 

?—qrr^ (Arc) ?crer i 

q—^ITTR^ «Tf frf?R ( mdaction ) sro I ?n^ ’ETO t 
jrqEf« % q't^ m q^rq^ ffqj qi3 % qH in^ qq^ri 

% I i|Kq^»i H qig sqqif^ qi f^¥ ( Induced 

Electricity) ^ inif ^ ^ ^rdi ^jiq 

3tqq ftqj 11 

I I c^tfl f^R 

^rm 531 ^«K» 53 ft^n I qt H t 53 33 ^pl irfqf 
113^ 11 

^fim tfe mi ^rfer 

?f«5qr Yo t ^<tfs ?r(4 ^33 ^ q} 11 tqq t 
3^1 g? ftqltqT f^i? qf % t 


l i#q?t¥ ( Electrcxle ) : -it qff 1 1 

( 31* qa 3» ) 










( ) 


*it5r t f 5ET ^^rr w 1 aqr i^tcrt 

?r^ i€l ^ srrfftn 11 ^!r% w ^ ^ 

TOT «rrg£l5r er« ^ ^nd) | j ^ ^ 



^ ^ ’ra?r ^ ?i5rn i%*jr ^ 11 3^ ?fl3 

I fiRffl % 51# t I tJ R:f =^f^q 5R (ftn 

1^ ^fro 315^ ^fcil % I 

fR’ScTr r:o Jtnf ( Tliree ph:ise A. C. ) ^nfir % 

T!#f^ SRT t^S ^ 'RT# I I T?« ^ ^ 5IiTR5t^^ il% 

t r?t ff^rc (ff3T 513 wfi^ ^ ^ I) m 
€r 5^1 irptT 11 ^tnt^ tm Ritl^ f?r^fff inu 
^ ?r=F? & mfi ^??ti 11 f^fi; 3 ?*rt srm 

3WT ## 11 ?€ im-T ?Ki ^ PniPi^ 















































C ) 

a mw 11 ^ ^ er t ^ 

'R 3^ OT?: 5S3 R*n ^FiT 

11 ?» HfR n;$l4^li % sq;*r $ 5raa t i si^f apr % itr? ^*r 
amfRin # iiwa 11 

??<n3 ^ C Super Tefining of tteel ) 

apT f^ Rtm ftciT I fH%n ftJT % ferra ^ 
'wa ft wm ^ ^ tjlli ^l!Ri S C9n3 

^siFiT ^ ^ cRT^nH t ^ gs fi?it ^ 11 

*ri fiwlu^ 'T?ra afu I a^Tf sflTiT 'fra^ % 5R-w*r 

<1^?? >fl % fetj; 5iral 11 f?r *raR fw ^ 

??Tia % ^ ^ ?TrfHW sJif ^ ^ I 

^ ^ wf?C3 a^if o.flc !T^3 ^ 

ira^ ^ff?^ I ?T qr^ir ^ '^r 

TRa R ^ Rr^r ^ ^ 11 

<f 

^T3{ 

RIRR^: m f^T 3ll«n t 'R ^iTR ?IR R 

gs ^ |l jt? RI3 »i1 ^ ^rai[ 11 i:?r ^ m ?t d ^ 

ilt jqfl ^ 3ft< ^ 5ft ^ 11 R 

^ ^ ^ B**!! R 5r % fl ^rat 11 

^airaij % Rqq Rff? % a*tr T#¥st^ 33 t 

^ I 

RRlfT ft ^Rfl I tni t^wRftT ift% ^51 5I[| I ?Jh 

?nf 3?qsr feqi 11 i#f^ R sw ^ 3 I<t< 1^ 

^ t I ^ tl^f % fit% P5 Rig >T5T 5tT?ft t aut ?ITf ^RjqH ft 
!3iat I aw u;^g *Rri%a ^ ftt Rit 11 

^ (Scale) gjf cpira ^ 5af qi ^ ^ ?nwT^ aa 
^ai I ait Ri Tjm m’ ffi aiar 11 











( ) 

^ ^ qr m 'r^ira ^ 

^’K 5Riq[ sucTT 11 ^l ¥t5n ^ % l 

m FeO XRi sigf^ii fl*n ff % 1 ^ 

'nihr 'TH tl ^ I ciw ?ii ^[ci4<sr W'T ^ f]5W ^i#?r 
^rar I ^ g<!r ^ Er’«T 5r4NRit fRn 11 

?«r % %>? f^®T Ilk 'l^t^PlR 13 fei 

<iiwt 11 ur w f^[?f ^i iif^ ft ^^rar I ft?!% fpiis % 

ill ilTill 3? t t 13 *I'31R W ^ fSRTfl 

?TlfC3 { CftOp ) % 1 ^niff¥ g3J '3TgR?r ^ 

irt TO gg ^ «N1|3r ^T g^T WR 'psn 11 

gS 33 *T*^ ^t^-*ik*t "R f^tSn ®3gt % I 3^133 ^ 
ipia: ^33 ft3T 'gffiT 11 iTg ^ R? ’iniRW 'ipft ^ l^nn ^*RT 
^ ?R i^l^fi^lR f I ( ^nifgg^) R^ 

3^ itg fl3i 11 g^ ^ % ^rNt % ^rm ft ^ I ft 3i*r 

3R13^^T 33T ^ ft *13T t 1 

113 Rtgr-^f 3v^ ^<![^(fl3!3t %fl^Jt5ft|r <r*lt 3T3^^ 

I ?n3T*r^ 3f?%^^ 

iR«i ^ 3rilg^ ft3«% ^ ^ ^ ft 

^ ^ 313^ I Tsft ^ 335r i 3T5 ^ 3^5*IR 33! 

€ I 3 l {r3i » (Non-metallie) IlgfeRl ^ Wt3 % 313^ 333!^ 33g ?ra 
IT^ 33 3r3?R ^31 t 1 ftfcT gWI3 3Rt% «R3 3St ftNT 

g?r 3:33 3 ^tfi % I IftWi^ 3gl fl3T 1 

?P3 i| g?3I3 # 3tg^ % ^ ^ ft^ ^tTEIl 1^ I qBRH t 

^3) 3T3^ ^ 3tg 3 5fT3 ^t ft35 '*i[<ll \ I H^Rt WT^feSf ^ 
§3ft 311 3 ItW 3i? 3% ^ t I 

# n^TFJHqj 

^]¥?fkB?i?F * — ^ ft3R IP3 *151^ ^ 3in3 ^ S 
^FoO + 3i—SLO^ + ^Fo 
FfiO + 










( ) 


MbO + SiO^ = MuO.SiO^ 

■Fe0 + S10,=Fe0'3i0:i 
F^ + MDO + C=MrS + Fe+CO 
+ f^FeO = ^Fe + 

P^O„ + ^FeO =(FeO) 

■ — 

SIHTT ft ftftfthf 11 qf ^ 

^ I 

Mn + FeO = MnO + Fe ■"•( t ) 

ft ( eWT 'Tt^ ^P!\ ft SRiT ft ) 
^RTPti TT^ii FeO MdO ^ eNtiiT^JT ^ t cnn 
Fe ?fk Mn ^ ft (ftflf 3nl t— 

MdO + C = Mq 400.( ^ ) 

CO 'Tag ft ft I 

^ fttn g*n cfls iTN ft 

TU’ii^* ft— 

CftO + iC^CaC^ + CO’"*"**’^ ^ j 
fg fipii % TTPi ?fk ft— 

^ FeO + CaC^ = ^ Pe + OaO + ^OO.( y ) 

^Mu0 4CaC^ = ^ Mn + CaO-l-^CO. ■***( i) 

m ft {% s^fJ OaO # wsFRi 'E^ % fftrft ?rk 

PwiR I 

'Tigftqf g^r irfsi^ ggr 'qrflft i 

( Dss^ulphurisation ) 

qig ft n?qii PeS qr MnS ftr ¥:t ft ft 1 

^nyr It ^ qtiftq! OaC, ^rpppg ft | FeO 

^ ft ( V ) ggi ( H ) ^ JT^nrar tfH ft i 

CaS % ^ ft ?g jt^sr wq Itgi ft :— 

FeS + CaO + C — Fe + CsB 4 CO,,, m ...^ 

^FeS 4 ^CaO 4 OaC, = \fe 4 ^OnS 4 ^CO„.. (la ) 












( ) 

MDS + CaO + 0 =Mu+CaS + CO...-(e;) 

XMnS + ^CaO + CaO, = ^Mn + ^CaS + \GO....( ) 

^ pit I ^ Fe 9 *jt Mo & nm 

=^51? ?n?n 11— 

CaS + FeO = FeS + CaO.( ?» ) 

CaS + MnO = MnS + CaO.( U ) 

3<tg?fi ?itRer 03 ; ?rr*? w m ^ t ^ 

f% m ?rmif¥ ?i?r*T ^ ft 1 3a% witi; ^ ti^ CaS % ?pt 

^ W^F flclT t I ^ OaS S w ^ t ^ ^ 

^finlR' ^ ^n?lt 11 

it vrrg^ ^<5 ft'ft 11 f^r mm 

^?nci Jt ^Fffeint itfT) 11 f?F ^ wr 

vigi^tff ^cT fw I ^ tm Mu 

fR^im ??j5pt siTin 11 

^ ^ f ir ^ 

^ iTFn ?irT TirwaF f^n f%i^r ^neiT 11 

■I 

^ iF^ffraT 11 ?nfl 5 cwr^r ^ <n s^ 
’Tfg # flM n 5Mf^ ^ 11 iT% % 

^ 11 ?rnj[T g*Fi sn^^ngsR ^ ^ 11 

t % a[*fr =4hlt ^ ?a:T !IT !Fft 

ftcfl 11 3?R ^ ^ ^ f%l^ 4tt (Tapered) ^ *i 
^ itcft 11 

^ Ittft 11 rr ^ t \ 

(?) stH i?TM ^rfk^ ^fT ^ 

5^ ^ jfI^t I 















C ) 

^ ?T*n ^ 5^ t ^ 

^IR ^ *R-g«l ^ t I ^ i^f% f?Tra ^ «F11 

^ I 

( ^ ) f T^ % 3;q'd »Tm ^ if ^TTf^if % mm ^ 
«fk mn m rtH^if ( 

'4?r5it ^ <«iirT' ^ I 

?rT% ^ ^ 3rR ^T5n ^ swfrr 11 

iPRT: RV?{ ^ ^ ijf SUTt^ ^?tf 5rT?n I I ^ WPi 

I ^ ^ Traj ^ ^ip: ?R^ ?n5^ ^ fl(Tl I ittf: 

^fT ^iidi ^ I ^irl^Rf f^i'Hf 5r <a\<fKfiiH'i ^ *1^ 

lleiT ?fk 6:^ ?»R % ^ ?n^) 5i5*r^ 

^ Tfeii t I 

^ >TFI ^ % q? ^ Cl 

«H1I % I 

( ^) fuz ^ ^?eiiTk m l 

5°iT Ci^ ?9TFi ^ qq^ 5r*i^ ^ <n sq ^ 41^ 
Rgfeqt q«j ^ ^ t^^fqer fi^ 5rnal f i ffTRf m quHr ^ 
jn% t WR^ Cl«n t ^ ^iiaf^qT qfk *Rq qpi i?;^q 
ft ^iiral 11 fH t $iq t*R f^lq fl 

i I 

(«) Tiff *if ^g i it): 11131 ^T*nt ^ i 
sfq ^ 5l4 H5ft T?5il 11 fnf? ^ sett 

?T *nq iiffq m Rm 'qim t q? H^^ ^tr qia S ^ 
^ 11 qg % 3^r Ct^ tt ^uiji^k ^I'a^ 

(qffq^)qq ^tl ^ qiiq ^ ^ ^ t I 

^nrf-qpfl q*iq ^sl ^ ^ qrRR ‘qi^’ qq Ort^rj Rw 

an qqstn ^ l 

(it) qf f^iffl^!! (iDgptistti) I 

% sqq* Cl^ ^ ^Rr Cl q^ Ct^il 5ti% Cl qt 
CPT1 qt ?l qri^ qff t ?Rr Cr? qr qT^« 







( ) 





H. 

f%5i ?f^ Yc (?) ^TflTTO: (\) firs ^ ^ ifin 

t. 3?T^:|, («)^^ 

SR fJiflkr, {st4) in? if I 

fen iRi 11 ^ feiM ^ ^ ^ 

^r 11 






























































C ) 

^ ftfirsr infR % ^ 

*Rf 11 ^ iT^ ^ 11 ( O ^ <Nf^ ^m ?tT^ 
11 fejT^T srct mK ^ 11 ( ^ ) ^rf^r 

5ll% *4^1 5I«n 3PR % \ ^ SRI Tiri w 11 

( O ^ ^ ^ ^ ^ ^ ^ 

?fR 11 (V) ^ % ^f*!l ^ 11 (^^ 

‘qR'T’ I ^ ^ ?TT^K ¥ft 

^ % I 









<1? % qifN? 3<f ^ ?ri^ srnfei wt 11 

^mm 

q^ fWtci q Fe^P % ^ q Rf^ t I ^ ^FTtq 

q< qrffq? W qC! 3IT I** qniJ qrqi q|?f ^ (srf^ 
% wfqqs o'o'i, q^^in ) qifil 11 qrfq ^pr f?Tjg ^ 

3q 'ppR C'PTTci q^ q*nq ?ilq^ fttii ^ i 

?*0-f»n qgsft ^ qr ?=q qrrt? ( Screw stock) qqi^ 

% q ^m »'t qfem anfft 11 


^ ipq^ FeS qi MdS % fq q [q^dl 11 Jpq^ % ^Rqr 
-a*! qiqqiq '7^ ^PTiq ^ qpti ^ 1^ Cq ?iqiq q 
qi% ?rf^ ?r^qff qqqq =^13! I irk 3q^ qnn ?riq¥ ^ frfq? 

o'eH qftqrr 11 

qnrnq ^ ^ ipqq qt ^iq firsiqf qim I f^iq% 

qq qrt^ qqt% ( Screw Outtiog ) t rtqtq % fqtlft 

q^ ^ Tftq gc^ ??iig wq Ct qit 11 

??Tiq ^ % ‘qq ft?!q ’m Mn 

Fe % % ?q q ^^m\ 11 qqftqfe % cwm 

^1 ^q q|q^ 1 1 qi ^ % erfq^ sm # ^ 


t. Fhospkorus mduces cold shortneiss, 
SulpLur lodcccs red'sUortness. 







( ) 

1 1 fipt 1?^ tBi I: <i^n f^«rF! % ^ 

^ I 

FeSi ^ ipq (wret Jt pn | i fiiit^ ^ 

W7 'Rf ^ ^r>Tm !itf <T?m l 

pR?r I r? fen^r ^ ^ 

\ I ^ Tfr% ^ifWsir ffRfcft I q? # 

wm 11 

fii^vw *1^ t— 


f35 ^ I 



C7., 

MnjS 

Si% 

s% 

n 

*— 










fl.ft . 

o.*i 


«.n 

c.o'J 


o.*Y 



p,o\ 

®,»H. 

^y\ 



ggn’I*! IfTRI (iTH^ ?ilir) 






Y — ftfe fism 

».oSL 

*A " 

i'-"* 

•*<»v 

o,*Y 

\ — PTPsft^WRT 

fl.^p 


•.tR 

O.pY, 

o.*t* 

(freeoott- 

o.l\ 

".VH. 

0,tt\ 


fl.^p 

ing steel) 







0.^* 

#,'JL’t 

"."■Y 

1 


o,o*\ 



























( ) 


c% 

Mu% 


s% 

P% 

*.yV 

o*ei 

i *** 1 


ff p\ 

0,MO 



1 

0-&H 

1 



O.OVl 

1 



^.n 


1 , 

o 


“A* 

• .to 


o ot 

o.=?t 

h».K'<» 

^A\ 



X.'Kk 

S.V9 

».?v, 

1 " ^ 

e*e ^ 




t;—^ 

l?<n<r 

5?!TR> 

3tNir,^ 

^ (era^ ^ ip^) 

wkI % 1^^) 


^f'TTrT ^ 

?r^ ^ Pt^Tr 4 zmf % 5JT^ 3^ **tPni: 3';^*t 
5RI ?rwi^ ?iR5R ^ ^ 11 531? arm fifftw 

^ ^31? arol t ^ e^T ^ apaqsar 

^ ftft flal 11 fRi ?^RR 

«KJ ^ :iw. H IIUT ^ 3k am fil *i I 

^p 4173R fi.R] 'ai3 3 'TRI‘<TJH 3r 31^ % a*IT ?l 

3T?r 11 iHfR ^10 ^ 3k amar af 3rat I ^ ‘saja: 

3?i^ ^aR snat 11 R^iraR f^rra % fekw airoiR 
( Critical temp^ratare ) ^ 3 i<R at ai% R &3 ®nai ^ | ff*fR 
33 [t 3 R 3 ^ W f^’ ( Hot Tsorking ) 3 !aT I aRi fjskf 
kfta 3 ftRt’ ( Cold working ) ^f anai 11 aiT feat ^st 
^ aata? { Crystal structure ) gj 3 aRRT, Rrr 



























( ) 

ET*rr ( Tough) qin=!r 11 qfir 

qr^ ftaiT ^ ^ Tit'nnq ^ q ^ 

^ ^ iftf |1 qit 1 f%qT ^ I, 

q?ml I fR SRpmI ^ ss^ I f qf?? stm % qr^ qfh^ fen 

srrn: ai ^ vNqqflfrm qn qncft 11 

rlH fiP^n ^ ^^=TT 

ftqr^i qji amw fenn ^=?t ^ar I ns 3cRr t nw ftm 

I guT fmiR HcPft ^ sTfspft n?fn 11 

^ ^ ^ gqin ^ ^ ^a#’ iff gq; n^n ferr 1 1 
5?Ii^ % qR fW ilq 'icRsq fe’' i %q Sfli 11 
^ ^ snRri^q: npr fn imq i^tiR aNnH q^ <f?n 11 
im^ i qrfq^ g?r qis am i qiiti ^ aN 

iRR t ^ x\k am? i arram qJcR ¥r w (Hi 

??fng ft qriar 11 

% IT^R 

f qlf 5Tn—mg it sm nqi it q^fa qgg 11 

qsict qi gqqiq ?iq at q§a i qqql i fifn 1 1 str it ‘ita’ 
ftm t aq aim qq (Steaui hamtuor) m aqita firiit ^ar 11 
ifa% 5i^T il jq an ^ <1 qrr an-lt 11 

qR an rr it ntirf qqfa na a n^ <1 aq; a? it 
M nr qaiq nai % ma an atfira 11 fer it 
fnawnai na ai?qr i flat ^ is q^ra aft 3?[g[ 11 

( ^'®P Forging ) 

?ai aa qrg it it fi m?qt sjit iti q|qi| rntfl 

II Gss qR a sfR i^t ^ fe qa: snat 11 

qi3 it fqqeft a 11 % ma i itft sit 

i ma qti qitai t nt itil aitm it ^rmqnar ^ 11 

^ ii;n ft mmR it qfa at q^?fl it ^nqtqnai fiat f tra ^tr 

?—ilfia fiK-itn Jifit it qraa feri fas aa irri % ] 





( n? > 

'Elftn werj 11 f-t ^ sin? ^ sft i | 

5^ <1^4 'Ct4 q^[4 5^t{ |tt \ I 

5fff*T ( ) 

5^»i ?r41 «fT I 

^ ^ «ii ^ ??TTfT ^ q^ SKT qni^r: qqiqr 5i?rr t ??tt<t 

qif >?Tq (1^ qq qiM I 1 ^tq !S5^T 5RI #qi%tr 

^ f^qr % 1 f?T srt q|?f qt ?ippit % q^q1* q< 



f^ #0 SRT qqw qq srq 

ffqr ®rf ?iwt % i *e*() ^«o» % ? 0^,008 5^117 ^ irfqfi 

^qiq qT% 4«r ir ^ m\^ 11 q|q qt qj^qT $%t zki 
qqi? ^ 11 Nq wir v?. ir ^ tj^j^ f^ 43 if ^ | y 

fqqr qsl q%qT q^q SRf qqif ^ | J qil % 

^ q?I 5Kr ^qif^ qqjf I I ^ 5^! ^qF'M 

q?<f «T*Kf #^r f%q[ I I X^ mK ^ qR ^17< q ^f'lt 

q^fl STRT sficft 11 3qiq i% tivT <?qr ^ 1 








^TRiiT ?rmiT M snq 11 

^ I I 

^l%*T *JT 5W qtg *F^ ^«ti[ ?f f^qt «II 

^if^TT f I piq ^ q^Pit % ^fiq § qt irit ^jr 

q% WRf SHcn I j 


^%?r ^ fqr ^ (<rT) 5i|^( fsri^ % <ji(^ 

• 11 ^ H.0 % ftOteiJi % qf ?qa ^ | 





firal ?r ifi ^ % ^igiTR 

elfn I imr ^ ^4 1 q i $fl (Two bigh), (Three 

bigb), ^ %«ii^<li<!fl (Four higb) ??!nl^ ?#ti ftw | ( 

ft^FT 1*1^ 

^ fit 11 ItT %n t 

snt I fTW iltqr^ ( Reversing ) sstkut ^ qrfl-qTf^ 
t t?rT^ t 5rf ?r?t 11 f^f s^m^n t tfm €J 
'=(ivrl jfl^c ^ nft ^ 3% ^ 'jirti f i 

^ t (^rt *rr qR f^pF t) hrst ft srmr 1 1 

n 


%?Rt % wm ^ ^ %. 5Rr lit 11 ^iffr 
tvR ^ JTi^^ ?n i(f^ SRI ^ 11 ^ (^Tift) 

=l1t ^ %7R t RWjUcT I ?r3! Trf^ ;f|% % 4 \ 

% iRif^ ^3 3^^ Ri^ f>^ q MI f Tti t fm ir: fr 
fR? ^ ^ t I <335 SI 5M: % ^ ^ ^ fm ^ t^Rl 

% t ^T^ai I g*!iT 5iFR %it ^ qs^il f t 

iniR 5nT lt€T ^ ^ fiR tfficn ?fk #5Tfl 

|r: 'i^v ^T ^nsR t^r^i (tsf) t i 









( ) 

m 5 friww snsft % fitft I 1% 3i»i^ *111 

^ flat I ^ ft ‘T^i^ (fit^i f^criffl ^) 1% 5II 



d%r fira % 

# 

11 ^5ra1 % ^Kw. ^rfl 'i^m 1 m ^ I^Rti' 

^ ^ ^ aw a? awai wi ^5 a^iRjct ski 

awt 33r ^ aisfl ^ ifK <i^f*il % ajw^t a siRy f| ^j^jt ^ 1 

^ wR ^snt 1^ a fr^ 11 ^ ^1 wftc nft 




































C nit ) 

^ ^ ^ im ^ 5rT?ft 11 fir srapt w il 

^ H3: ^STlt ^ ^5mT ^IcTI 11 

^?Rl jfl tlfRcTT sr^ ?J?Prp 

( Backing rolls ) ^ ifl arqtn ^ncn t I ^ ^ ^1 
^ w^ CJ ^ I stik+iP- ^ iqra ^^iTT flm 11 

TJ^ 5 i;i ( Extrulion ) 

« 5 k. 

fTfT ( ?r?r! g5r[<T*T) ^ ^ % sift 'riii % 3 ^ 

^ fw 75n^ wf? % frg^ ^ f!?nl^ ‘ 1 ^^’ 

I l T>5I Bo % M^<!r ft *1^ It ^STRidl I 



B- vf ?>K qrg ^ wFeit sf^ ^ ^ jtjjtw 
SKI f^fira' ?nw ^ MsrT (T*n -iii^K ?K5rai^? 

JnJT ^ I I *f5I SKI ^ Nqi ^ aimt I 3^t^i|3n<f 
5B !n?T ^im 11 










fOTFT fip? ( Complex ) w*^ I ^ *n3-?fftl % 

fqwjT % ^ ^ 5r’!iT ^ ^ ii" f^Pl ^ 1 1 

^1^51 ^^ricf ^ ?fi^, TTreTw 

fiTr«<r 11 ^ I ^nit sfti: f%%^ 

3t?5? ^ fwi^ ^ \ 1 a’lT 'mm ws%<!T 

%] ^wicT^Bl Binary 

alloy ) ^ ^ 11 

3nR»n t ^ Pe^G ^C ^ 

35IT ^??TI t i snj ^ 35T ^IB lT^*n ^ fkiT t 5R 

^ Btm % ^ ‘«Rto' Bf (Eoteotic) 

qjRiT t I ^ BRl ^ IlMi B 5^ ^ spift^PJ 

^crr 115flfe ?fk Fe^G % m bib ( ^nste- 

nibe ) 11 ^ BIBT 5ia*liT ^ 

tJ9 BlBXra cTf fj, WR^BRP tl ^WTBT I I (.V» JlRl!rB iR 

( Saturated ) ft ^nar \ I *tf^ B i.u !ri?Rja 
% irfB^ ft ^ fl^ BBBI % R5I^B ^"1 

BRI V,^ B^RIB tlift % I 

t.w stlBfra TOB, ^51 ^ ^ bIbt I i 

eit5-^TBB%r t BfFB b(^ It ?b ifBT t Bf 'fwra' bbj 

^rib fB^ ^Bf t Bf BtNl flfifi ^fsrtar 11 








( U'® ) 


^pdl 5rii^ § ssmq ^ ^m (■» ^ 

^ 11 3^ ^rqsT v.^ srf?r?jti Ir ?ri^ q Cf 

(^rr^iwcf: ??i^ q|[ fijfl) ^ 1%*^ gq '?ig fi a r rq R ?i! 

^ 'snm t ^ aHstrw sm^^firts % ^ wt fi^ f 
erar tw stq qig 5 *trt t qfk qrsa ^ 

t? ?«“ ttiqiin ^ ^ ^ ^ v.^ sri^^Rt qrgn 

qsTfIT gp?T^ 3rfqi3*t qirfsT ^ 

i?fqT v.i JTft^ fid! lain q? ^i^**^* qr ?q q qfel^ 
fT srral 11 

qf^jPF msw SRqH ^ liRTV,^ flIclUd % ?dq^^dlqf 
fq^n [^rti! qftq?r*f % ds! ^cfl 'nwl ^ ^ qf it 13 ^ fiqi ?r 
?Tr ^\ Fe^Cspi^pt^q^r 

fl ^ t ?t*n ^ !cq 3 qnqif iw ^tr H ^a! I T5^^R5 F«,G 

ir Jrlaqref ^ % 1 

qr^rT rr ^ qq qi^rn ^ feni qnqq ^ qfqt 
'tt’X qra^ni 11 5si ^ qirm t nq 

{^(33 ( decoajpose ) |riii dl*Tiir- ^ S qfqqfM fl 

^cnl I 

gs ceiwft, ^ 3iq grqtim % q:*Rr: dsr ^t, #!^qq 

355R t I % | ^ ^HW 

i fq^ ^rm ^ qw % ^t^hr q^sf! qrd! ^ | f 

^ k 

qmt^ qrqff^ ?rqq qfta sfi? % cftq ^ fi^ I—‘qn^cr', 
*qljr’ qqr ‘iitri’ i 


^ trsqiq \\ ‘i^q qiqiq^t^ I 













C n<; ) 

?n?n ?rFTO^!r I (T*n ?R*f^r Itct? 11 

qf? 3^ iRR f^qr '3FI ^ ^ S tl 

^ I} iTi^Ntt^T fttiT 11 m 5j*it ?Ni?r3 

ni tt 11 qV-T ^ ?rr«ra irr ^ 

qc g? nPTT ^ it qf^(T fl ^iitiT 11 ^ 

ci*nfeflfnli JT^nM^^l5¥Tfw 
5(FJ ^ ^irt: 5il*T Ilk ?r[?Ti JTtfT tilt qtg ^ 

'^kp cIPPIMI % «RnP7 ^C* ^ ^ I I 

?n^T^ ^ ^inn ^€1 

?Y0«*-?,'‘.0 ** fle fR R^ft 1| ^ 

OTIct SET ^RTf^ JIFI Fq R ^fcT! I I fWtsI R ^ 

citn Ew ^TFRi R ^Ir |!!:^^ii 

?tT qrm ^ I cwr q? l! ^ ^ 3r Cim 11 appTR 

*R *T%3 EOTFJT ^*}^fl !?lff qR?TT ^ 3?r tlj'fHl-t 'R ‘+v<Hi RPTF ^ R 
^ I I *n*TT ^ qq (TrnasitJon point) 

^ I sRrfq ^ fll'lHR % ■il'*i 9^ 3ST ^ ^IcTT % 

^ ^ffer 3^ fl ^[3T 3u ^TRT R 

^?3T I f 

'35r €i ficn I cR FcjC erni %qf€ ^ 11 

Rir cIRf w? INSm fiaj I ^ iH, ir »Hr 11 

3^R ST 3 ^T ^ ^ STR R<Ji|l*J t \ % 

^ m giqiTR senf^ ^ tr^r <r ^fcrr 11 
3Elf^WI»T <lfE msn ??TT3 ^«o«“ Fp (TiqqR^ 

351 I^T ^T*r ^ CT? ^cTT ^ T? qf 

SWi C*s«* 3P ^ <T^ ifff I C^I onHN % 5^qRTfZ 

^RPT Cs^ ?r*MT ^ l/arnti ^iq" E3TR R qfj IJT?}] 

I I 9? ^ f^qisj ^ qil^ 4 riRI 0‘^'i irfera fra q|^ 

99 9^ TRIE? ^ tRr t 1 9f fe?Jf V jfR]- 













( ) 

Tit 11 nRrarti & ^ ^ilt ^ 

Z tj" t'ST % 3?!^ % ^URT: PPIT ^ ^ ^-UlC^ ^I?nT fl ^HtH t I 

5fR ^ ??ncT, ^ im "'^ tifetcf % 

3ri^-5 It, ^ *1 ^r % 3;qT t 51T ftqi 'si^i gt Fe^C ?rern ll^ 

SnirTT ^ «l*n tW ^WEcI 5} it TIT^ST ^ Efl^ 93^ irfs^tcl 



fr<* HX ^ 

(I? fn ^(ft 11 ^ ^ ^’FTf ^ iri^^ti ^*i 5^ 

ERft^PI a7T*m -^-Iciri flin I I T|1 'itra % 
ga^Ti % Fil^ ^iPT (E-otectoid) w Tmi 11 ftra 

if o^e;^ nftssra t 3^ fPTItl W % I 

^ 3 *I ^ ^ ||^ ^ WTI ^ t 

a*n ^ *t ^ jsT 'R 2ra5 it ftir^r^s wn ^ \ i 

5ta tuR?!^ P! 91^c 531 |t^^ *I *1^ I 3^ ^ tHt 

*lr 5ET3<ii I 5|^frs ^ ^ ^ iftitiTfi 

fMrqR t it 'I^ It 5i(t 11 ^ liift *i^fi 
% 55T ^ ?I5HI lift t I 1?55 ^ ICcT ^ ^ fJEft ^ imT 6iRfi*m ^ t 
^Tfe5 It 5ifcft I I ^ir qmc^ % t 









































( ) 

ii % Fe'Fe,C ^ 
sjm*iT3fi ( PhaiiQ';) K w ^ I 1^ *1^ ^ ;— 


m^qr 


q: ^ 2 u =^ 


^ E 


3| « E 

+ ^iT^T^E 

«cr ^ q 

'iHlf t,l 4 Hwf^i 

*f 

gti; -ylitiifi + q^fr^E 

^ q ^ 

r 

gg: wii^RfE+^TR^qi^ 


^ 9.t;i9 qifRrtf % <itiT t ^ ‘51fll^- 

Hypo ©nteotoid ) (f»jr fsraff o.cia 
*5^^! ^T t ^ ‘ffTT? (Hyper eutectoid) spfsrrSf 

I« q?^ IT& % 3?r( ^ ?ft< qoifca qqr t 

'rafc^ ^ 3tit 11 

cem ^ it 3^3^fr tTfeRH ^ ^rwqtqt qr fiS t ^ 
^[ ?iritn I iR m ir^ 

?TO m ^ 35f^ (Evolution) *rr ^>iiii {Absorption) 
t(m 11 

^ ^ ^ ^^c;“ ?i!ii (j^ 

fl^ \ J ^fqfrf ^ q;^) ll r^ ttoo" iTt 

ftcTTl I 


^ ^ ‘?rf*i %if ^Tf «ffn I! —^# i[g^^ 



















< ) 


fcil^ II*IR A 5'^T *F?r ^ I *RR *W^f 
?itpi Ac ( Ac^, AC(, Ao^ ) a*n ?wt Ar ( At*^, 

Ar,, Arj ) tm ^ % I 




A Ch^ 

m 

r^^fTfr ftfeer d|4HH'-^R?T ^ WI 

Ar, 

1 Jl> JJ ly 

Ac^ 

STf^T^eriT „ „ >F*T ^ FIPT 

Ara 

Ij II ^31 

Ac^ 

R’MfiT „ „ ^T^Ef ?ri?q 

Ar^ 

j3 jj if 3^T 

Ac^,% 

3J<t^!ST „ ft ^p-2ni^ o'G’JL srfil^ 

^ ^PTIW 4T IRII ^ ?iq?I fr?^ I 1 

Ara.^ 

377? 3rmR—5tt 0*^1 sff^ % o*c?jL aft- 

?r(i 7iR3 7t% ^f tm Tst Faa fira^ 11 

Aca^,„n 

7? 3R*?H R?r 7? 3l3f fRii 7!?^ ?TTT7 f^Ta 

^ ^ 7r*rf^ k pFricT ^ '!?%%' 

?I9‘ Rj’ ( Recalesc^Dce point, ) 

Ara ,-v 

37^—SST gipi 

Ac^„ 

Ar_ 

?l?7? a WT 75?^ 3^7 aw? 7f[ 

3T7Tn3 1 

5Tf7t TT jffT ?Iti|7 377? 77 f^75^ 

3I7I1T3 1 












( ) 

% 4tir^ g«!it 'r ^ swr^ 

t 1 51^ ??IfEr ^ 123 ^^^f!5r ?1*IT ^ E? 

trraq ?R]% 11 qf^ ^ ^n | ^qrTH 

% 33< 4^3K 5RI qR^er ^ 11 ^q^gr ?n^3K 

qftGPF Ct 11 

# ’if^ct ^5T5n 

^ ^^tci flqR ftifeuw fli^Hi'iI# qiT w,(Tf ^ ^iw 
^ iHRi 5 qRq?i^ fIciT % Psitftt ^ 'tR’>f>cr ft str^ ^ i q^ 
Bpqr^qr i^qp ^1 «(1R-’^ f%qi ^ ^ qq fra qftqtfq 
ftcn qR a*6 f% Ac, fra qff q|^ ^fn i fn fnqRR 
q^ q^if^ % ^ ( grains ) Fa aqf PejO ^ ^ 

Kffft %y 3 qftq^ It 11 q? 1^ Fa ir Fe^C % 

scRT liq^ flfft ^ i fTTTRR q< qiT qRraK ttfir 

% (^ tt qn^ qn^R & qwi ^ 

^ qRq^^ ^ '^rm 11 Cfqi^ ^ qtq Ac,.^,, 

qpt qf^ t ffq 35T^ ^ qri^ffiiT qR^ ftm 11 q^^ 

?l5q^{%ipi?5r qi fTTift^ET Ac, qR ^ ^ 

qftraR jtO Irh q4if« ?i^fE ^Ri?? qi fniNri^ qnRqfdd 11 

^ qsq* ^ ^ ‘t—srqrat 

qqflt ^ fia^ 3?rf I H iR'* 6R % H S^fl flqfS gIfT qR^ % %H 

ffqier ^l ^rqcJ ^ ^ w? qifTn ^rH^ i ^ 

^t?T ^ fnqRR 3^ feRf^f f<5 ^ qri3? ferr snir tj 

% f3 qi^ ^ ^ 11 3iqnR qt ffe % 

?n3 ?i*nfi <!:■? ?1 3TqiiH q^ qiRif ^ 53 ; ^ sr anfft 1 1 

ffj ST^R % Rl^ qi5R qiTf^qTfl jEF f!^ <R ^ q# 

qat?! R qftqfS^ ^ atjflT I 1 3^FR ^ E53I ifit fFifRfTT ^ 
-a !aF R ?ifa 11 

• ¥To ^5q'R ^ CriticHl Foitii % 'n’!!? fq^’ 

Critical Tern pe r ata re % %!f '^M fiiqfTR’ ?i«^ gqqc; | 














f«ia w fn<ft<r5HT 


SRI ci*n s’it R ^itflp <tI^h 

^ irat \ 1 SR fR^r ^ s?rs m ?*ih ^igei t 

RST I I RR.'mR w\ ?PI Rlf^jl ^ 31^ S^HcI 

R sn:sT 11 

^ SWRI ^fiRTl ^ RTRTIR % %ST ^HRJ | ^ RlRR^Ipfl 



oA fRlR ^ 

RtRT ^ iSlWft 5ST ^ 

RK ^ 5ff ^4ra< ^fRT ^ 

f^qT-fwf^ fR R f^RnS Rf 
11 ^Jso* B* RTIRTR % WiK RR^T 
^ ?TRbrS3 TSWI I I tf oo“ Ifo % 
^ (o'\ S. «1RR Rllf) 

R (F) ^n^- 

R 15 S (i) 5iRT wil Rl^^S^ (M) 
^ I SRF iflR R? 'fK.i^J, RH’* 
?RI|R j r[?RS?lft, ^T|S, ^ ^T|S (T) 

R^T 'H[C'tll^fi. ; TOS 

^ RTR^ (S) I I 5R fRf^ 

«§T RK ^P[?f §R ^RIR- 
3ik WISS (P) RTR 5l?IT t I 
RRRRR ^^IRTT ^ R^IRRT 
% ^ RPRRR I 


RR^RTS? 'raffj R Tfwf^ i?i Rnn % i sc rirr^ef I^r rt?rr 
^[cn ^ SRR RftRWR ST sSrRR ^ RRTSRT R ^ ^ SRc?lR 
















( ) 

mff ^ 5n*f ji < 11 ^ l 

«Pi «Rif?2 ^ WH i?3TO« *t?T \ ^ S iim 11 

tr»n R 'ifistfa^r | ^ w r ^?ce ii^if^E ^ 



A^?nd^HE, M = Hti^Ki, T = S = 

1 

?r<. 3n?l?n??-R?fe ^sflfrR 

^^ZT?5 ^PTi<f ( o”"* RRi ) ^nrr 

d i qR T R % ^IK '3j?s: KR ff K^\ | I ^ RT 

5rfcr5 

ijir<<ci fsira^ 3N*fif! ^ rff^i ?r ^qtcrfer 

fwf % I f%3 % 9IEIPIH ^ irr?f |m rsr ir r^t? 

+q5il52->q^U? I 

^ 11 ^ Rq ferzf?! RlRC ^ ^ 11 fR ^RT (RftiSge) ^ 

n f^Ticf % t€[ qj| ^rr^inf^ iri ^ 

mwR<i ti^ % rt watfj ^ ^hrit % ?fh ^qrar ^ 

f%Hl jR si«q! ^ ?*rpft 5q f^Ri ^ 11^ ?|qr wi-5t?5ii 

t ti*n fR^l 3q^Rfe mn ri^i ^ % f 
































( ) 


( Marleniite ) 

^ I ^ srr^ 



<TRl ^ pT^i) ^ {%?n snar 11 ^3 

^3! ?(lt ^ qfR ^ t ' 



Nw ’At <1^^ ^ W^ 

%<tjC^ ^ ?9n€ ^ ?R% ^>*151, ^ F3ff^^ 




( ) 

mai? ^ 1 1 ^ ^ | aqr 

mm q i ^r ( ^ ^ ^ ) rar 

in?r fifn 11 5?r# ?3^ spriq? if %^l^^ ^ 

qr? ft 'Psr ^ 11 

( Trooitit® ) 

g?#i ^ elq ^ qr^iCi ^ ?t srsqqsf 
^ % I qriwq ^ ^rtirq qi^i ^ ^ ^ 

#iRT ^RT ftraw | \ ?n^qi?e # qflq^f 



% (^ t?r $ ) s^ ^qr ^ ^ ^jkr 11 

^ 5HTq? ^ ^Rft eivT JTl^r ^ 11 

1^ I 

(Sorbite) 

?ITqhp % wt^ sqi EMTCS ift< l^rp. % if lit I I ^5^ 

qqrqi q IqsnS' ( [Tncoagiiteted 

mixture ^ | | ^ iflfn ir «&ijf *i^ % 

('Mff % q(?t, qig $ ) ^ ^ qc q? irnr ?l?if i i q^ qt^ 
^ q^ qgtT ft qf qisrc? qqtTT t I wqi 1% ?q q5^ ^ 
Ma qfftRT q ^ qt^if q?: ^ 11 qq ^ 

qr ^9! qi^ frar ^ f* ^i-n* #qsn^ fiRr^i qw^ 
q?tf?s qqi^ ^ Iqift q 11 








C ) 


srg ^ tTTTrtR qT W1 rl^ nw ^ «T^%- 

*¥1 ^ Iflh^ti i3*i}f%iT •e^^i ml ^ I 

i^Tf%JT ?ft5T ^ 37% ^ ^ JiTcfl ^ !— 

C \ ) C R ) al3^ ( ^ ) ( strains ) m 

I 

1^ ^F^rfSTf^ ^1 siitft f :— 

(?) Ri(t'+pf fltin % ^ 3rK fFiFT ^ wi iw ^rjffT % | 

(^) m ciFTiTH iR ^ns ^ ™ str^r t 3 ^t% 

rf; ^ enq ^ ft (^) ^ng cfiflfwR 

gttmiR % rn ^arm ^ 5^tTlrR 

it^tiR: I 

ys" RT H*’F“ R^R^STRn 
^ f^«?J iSpERltf % 5\T R nR^lfdfl ^ '^tTJ ^ SIRI »ET 

?lSl'MH ?t FWTT I I RI qsfiif^ % ^ 

it sihT ?nR?Rqi t I ^ rIw ^ TT! 

sqq ^ ?l^iT it 5 |fi| ^ fn^RTI? q^TTf? 

R qi^f^cf it RTtn t l ?^n<T ^tRWiTR RT R m RIRT t I 
Rli SRT RSfT it 5tFj;at RR R^RF | | 

^R ?RRfT ^ q#SS ^ RIRI RIRKRIR! \9 R^R ^ qrf^ ftR 
t I Ac^., _ , q? RW ?F qf q^fM R qf^qf^R 

ft ^smr 11 qf< Ac,„ sf r?r j^qr qro: it 

qm^Rir^ % ^ q^R pjjsr it ^ I {rrr ^enq rrr^ ^ rirt 

\ i qTR: ?R T?T[R ^ RiqRR q? RIR R? 

??qm R^R feqr rirj I ( ^trN;. 

RiR^ ) I 


















( ) 

( Noimalizing ) 

I# ^ f^f ^iiTai I I ^4Wi?f^TT a^ir 

4^4^K % gt? ^1 ^ ^ ^ T5|’l ^ 

iftcR if!?? Q7B ^ 11 

^^'TT# m C Hardening of SteeU j 

^>5l^ ^ 3% arft snitpi 3*ir 3a% ^ ?rii*r 

*RJT fi<4l flini ^ [3q*i( fti aTRSmcft^J ft l 3?Flt 'Si^ aiRRFT 
*1^ ^«w *RR f^RT ^ ^ ^ It \ Tiftl ft g*Rft 
( Qaencli ) ’ll t?TRf % ( cracking ) ^feii 

t \ ^RF % 3IRRIR ft c?r[R fjicRt ?flnar ft ft^r ^rrti 
t fff^RlfE 3tFn ^ Its? t fWT ?^RcR 

( ^ Ri???nf« ) 3^cRt It srift^s R[Ri ft ^ 11 wt! pro ^ 
Hft 'R 3?RT ^ |t<n I 1 

firft ??7ta ft ^ RIRt ^ 5|R lli t I 3ft 

q:i^Iil3^ S»KT^^ 'FRRT R|t fw ^n RW Wtf% 3Hft ^ 
RTRT^FffT It^t sft^3W ?ra 3¥T ^ ^ 

?r&#T ftt ftt^ ft Rit ftf J w ?psar t ?5?m % lift ^ 
^ RTRI % 3TR «I^ ’«flfll ^ I 

J’Tfr'l ( Tempering )'' 

5<ifiiii ?rmRq rirt ft rt %?[’ ^ ^igt 11 

3W^ sfiSJitMRF IWIR Rjrra 

t :— 

?. ‘?<R’ % f^ ft 

g?rf t —^■^K I 









( > 

0 ) ^ J 511 ^ ^ ^TTflt I I 

0) (Trei^fn ^I^T s^r ?il?rf ct 'ht^S ^ i 

(V) ( Strains ) ^ | 

^ ^ ^ ^tU It i mn 

(i«n ^ wfT ?r>< trm to % 
11 ^qRqftqr^ iren^r f , 

J{% ^f (INq^ ^TtqFif EMqR ^ Vo,“ ^<, 

tf it^ % I qf? gr^qF^if ^^tmr ^t ?qRq mm^ 

^-%?rfqsqcl it^f^qr^J ^q $ 

^Frtt^r Htq qflflffi Urn I I qR Kfq ql^ 

EitTferf fflTT ^qtl t cfr ?qRq ^o«* q( ^ STfcft | | 

qw ^JT I I qff 

3Tf^ miq?fr fw ^<qt ^ Sqf[fT ^1 ^Ijpj I ^ 

?T- % 3fT^ ^^^qff^ fq^ jgqgj | 

qjTiq? ar^rc? ^ ft ^tpft % | ^ 

^ qjT ^q2^q;??jr 


^ rmmj xm mm^ m t ci^j I 

^ ^[fcn 11 ^rr^qf arrqrq m qtlmi^ qtt ?en2^ 

n?— IT \ ^ '?T1 ^ e?^ 

(Rigidity) swflt 11 qf? i?ne qoo® t 

^ m 3?f^ qf qiiT ^ ^|, ^ 

^q?rJi !?rcft | <rqr ^ | f ^nqqrq ^ 

q| rferr qt ^ ft sqqt \ j 


^ fqi^ q^ fwr^ ‘fit H<f\ ^ r?f^ q^qi ij 

^RIT Jqr STJ^T t r^B^ % 3rqT ^ 

^l l IB q^^l (q ^FTHTB % 5I3qR qftqf#^ ftqr t I ^ 
^ ^ pi Bim ^ST i 

3Bt Biqqiq -bj ^fq ^ ;qf(jf | | 





( ) 

f^FTf^f^ ^ 3*ir 5I['Itn^! 

q^r I :— 


l 

JafTTR'^q'" 

1 

<q 


qm'O^n 




7^5n 




3*i? 3T 'ftSTT 






7ITJ ^"kr 


, iiRl 

1 





f«!q qiqirtqi 71 ^7?: ^ «ntfT t ^ ^ I: 




*• 

7^7 

q|d^ ^ fe[?nt ^ 


%jem % 

9lNl 

15^ % 5^71? 


i4t% ^ Ttii 

Tift 

?i*it sfTcr % wHik 

’iU 

,; {qf^ 

1 

(TR #75f ^ 3tcit ( ) 


TITT^J q l!< 7^ % Ti^t 



q7 ) «FP^ ^ sixrf 

qi« gqi ^ ^ 


?ft< irc 


































( ) 


qta^ 

|fINlTR ao 

1 ^ 

5Rf 


’ql^ qaf 


^\sVL 

feat % ???: 

^teqsTl^ ^nn 
?ft5fR 

1 

5T?f| ^ 5^pft 

# 

tqar ( qml) 1 


Sf^ft qSt^TKt 

5^ (RT frql ^Tfr ?rrl^qT 


qaqsa 

gt 

^00 

faPT 


^ ( Caie Hardemng of StettI ) 


^ ' 1 ^% f^r 511 I ft qft ftj^T *n CCTT^r *61 

gmT Mw ^flnrqt??! ^im ^uuft 

qw ^ qT3 q ?r ?n ^ qqqq #r ifi? 

f?qncr H qRqf^s ti ^qiii \ a^f^'r qskfii % qrftqj 
^ ^mq?iVi ^ ^ ft *Ti5fr ftviftrfecr qral «r 

( O wi ( ^ ) aiqfIR ( ^ ^ q^4 ^ ftt*T a»lF 

(V ) §fr ^ srRftf qjTfqc i 

ftg !fl^qR ^ !j%?r p; f> 15 ?rq» pn i>, 

3?i«r 5qqtn <pt ??t<*?PTqr ^ ^ w act? <nn atsq 

#< ^m^ q?T4 (q^i qisr %qfifq, mm 

) % ftirN a ftqr 5 ij?)t 11 f%qr ‘%^t 

itil^n’1 1 

t. %a —sftt^ %i3; 'qm ^^< 5 ^ ?r*^ qsf jttpt ftqf 

a^T 1 1 2 fo ? 5 qh r 






















( ) 

*1^ ^ ^ \ ; —5n4^ 

( 0.^ % !li^<T ^^'=1 ) ?r ^ ^I '^TclT % I 

^ aiftft I (f^f 5[f gg l[<ip: tl STtcil I cR 

^ t ^T. 5I*f| % 5ff:^ ^ 3% 

w 5tT3T t I ^ ^ ^ 

(IftTiT ^*t^j ^?lwii5n?r i^l<) 

<1^ pRTI ^ \ 1 f?f f*TW^!I A \ o Sl[eWcI ^ 

a*n ye Ji[?i?r?f ’*i[ 3T 11 ^ TTcf 

Pr^pif 11 ^ S ^ ^ ^ ftst 

^ 5TH f^f I r^reit 3T^ ^T ^ ?r^ I ^ ^ ^ sc^m 

3?!w ^nwR ^ "w^Rf ^ititi f i ffl fTR^n^ <1^ 

5RTfr 5 a^ ^ 3^1% (TCS ^j5^r?=T ^rt t ^tifr^. 

a^g % WT ^ ^ i^rTf it ^=t1 ^ I ^ 

^ ?5^ ^ ^ 'tFft ^ g’ni f^^tt ^1 3W ^ ^ 

a|ti w ^ ^sTitn I 'ftg ^ ^JW ^WpT a*fT 

(TT?r wn 11 

^^fet f%g 51 ^11^ ^CftT % ^51 # qt^*iit 

( ^tlTi^H =:\9* ^ f ^ iiR % {^ pM ^ \ 1 

!JT ^7l ^ ^ t ! ^ 

‘^rmtif^’ ^si5Trff 11 

Itel ?:RI *Tt ^TRt t 1 ’tt ^ 

^ (f^rai i?[^i+Mit^ tf*ir iiifi ^rf^ if) ^ 

il 55T?n ?t ^ f%*rr ^im ^ l 

‘Hlliufy^l’ ( Nitridiu^ ) BJCI sflR ^ ^ I 

?n?tftgi m % ^RFRut H ^ ?05i 'i- o‘ So tR iRu %Tr 
3tl?11 I I C K 0 3. ) ^ ^r)H Jtllt'^ ^**t HRRI 4\ 

? {siv^r ^ ^ ^ ^Tlft B^tTl ft •ttl?Il3 ?3(fT t 1 *11 

'SRSf 5R1 %?T it^t ff,*r ’ii?‘f ^ 'pst? It?n ^ 1 tii^^RFs*! 

^ a^ 151^ ^ ^ * 









11 ?RnjT S ^R^lr uil(^ 3pr !r| ^ 
pRTt^^ ^1% 11 ^ f!3 f^g Jiff ^ wtNtt f I ?ntr 

f} *0 ?rJ5ft Mi’ll % 3T3MR % »ftf^^ ^HT *1T^^ jpt 

u^n^t t s 

fWM % MHr-MT& % tT*II 5^1 ^ { 

cwml Jr ^^?tt ^ ^a1 ^ t ^-t?r 

3^t^^ ?ifti^ ii*n Rih?{’im ^ I <R^ jptq- 

CiMffi Ml MT3^rfT ^ Ef^ITj ^slw 

tiMi aitiMtn ^T g^ giFMM 11 ?rim ^ z^ 

!ll^ ti? (i*tj SpM HSR ( Elongatioa ) (}c^ Jifa^iii cri 

^?fIT t I ^ ??ncl ^ % I 

^ gn ^nror ^ ?f?ii;T gii 
^ I w? ^ gir % 1 % 

fiMi ?iiffl ^r^iMT ?rr% gMl ^ mtmii ^ ^ i 

*R^g % Vigiflii: % f^MT Mf 31fST % 1?H^ % ?rg?iR ^ 
*11^ ^ g^3} 11 mj ?rrMiTDT % ^pnti 

Ml MR % Wi-^eSf^R MMI% 41'M elMl fMTlt fWlM 

UigiilMfnR^ ^ R#f^% 5RT Ilt90¥ 

??ncl ( ?^Tf?f ) ^ MIMRIR MC Rt STTMI RR 

^MR ^^(ii ^1 f'CTrs ^ l^ni^T R^Ij ^ ngMi 

fWl^l, Ml ^R-fRfSr fWR, Rl^f R ^ 

MT^ (i^M%?i) ?enM, tiqr ^ Mpfi?Mi ^?rR % Rigsifc m\m 
?RI5T ^ ?flfirR Jjql % M|M ?nJi’ MM ll*r It I ^^^% 3M% ^ 
mitisitr}, MigMR M*rr ?r<=M m^ % iMiinf Jf m rt ftgt f 1 

MigW'M % R fR^, ^[RMRj A^rsMRj iwH ElMT 

*n%^MR JTRR t I ?TMM MU ^*^H RM t IRW t I 









( > 

^ ^ Httn ( Critical Rang© ) qsT 

^ *!i grqr ?r^;<tt 11 ^tlwr, 

^ ^ ^ ^ i^% 1^1 a?^l ^ g^E cctri ^ 

¥TI ^ ( tfpfl’T^R % ^ ^'RT ^ } 

^impTJl ?wtcf ?1 (Tiwr '7T JRIT ?RI 'RST t I 

i^it?f cRi l[it;ilit 3 RITH # ;iT% ^ % 5^1 ^ I, 

I 'iR'fiinw^'t f?<ncf fi fl(^ ^ 'TTIR 
Ar, (IJITR? ^ ^Itcfl I I 

^ fRR fTTRl^ 'K ^ Wf ^ t ! 

TTRRoi TWfcT S sn^iTT^-qgff5 ^JTiRt ?RRi ^Tserr % 
Ct^r 11 ^ ^ 3TTf^ ) % fisij; ^ tpA ^ gim^ 

dts ( drastic ) ^ RJRI %sn tl^r %; 1 3^ 

^IftPRj Hli«(*^^tTj 3Tlf^ ^ ftKI ^'TRR 

Cl ^ t I 'EcR: tMcT ^ '^13 ^ H^T ^ **1 

J^He- % ?JT 5 SfW fii4| ^ ^ I ^ tl'fiSt % ^<?TftI ^1 Rcl' 

^5^ Ci^ m ^tg STRT Cl^ ^ ^!( ^ 11 

^ ^ ^ ^ ^ ^ nRi ( 

n- ?r^> ) ^1 ^ ^ 11 *\ iT&?ra 

^ c,v ?T?K ^ Rttrffn wr 11 vi^ 

^ ^ tiiR g&tR I'T^ ^ itm t \ 

^RR % ?rtfR '^rg^s^R ^ 3^1^^ i3hh1*i ^ 

^n^n 11 ^ »trt *.1 J^^wd % ^p hT'^w flfil t, 

tR ^ qf ".a, x Clrfl ?■ HA 

ftw ?RR siRft? ip?%^i 11 Rra^ m ftil^ ft?^ 

^ ^ I ^^RR^T ?RT(T ^ ^ ^ 

^rm^iRT'Refill ^4=t^El p.’i Jifetrer ^ pAUft^en; 

^^efi I srft^ ir^i^ei 11 





















( > 


gor —^ erIt ^1 % frwm 

^ I ^J^ *{H^-feT^’ I I f ^ 

g^E ^ 5«Ft^f 151^15 'iR'-i'd ttflT 11 mm 

^ ^^l^f feiTcT % ^Ti ^fT ^ 11 q? ^flt mm 

^ I I fil^^ (illoying Elements) 

^ q|J?t I I dlin ( Limit of 

Elasticity ), tnn ^ ^Trm I, amt^dr 
^ ^ fll Im I WT ftm Jifa?m gar 

^ % srW^ ftm ^ at 3 ^t¥} s^m 3aa} it it*ft f^cRt 

3 ^ ^fti'-fd ^ I ^^ 3 'l 5 ut 3 aT 3 B% 

iNt I irf^ mm ^t n^tf t ^ at tit ai 5ttii ail 

E^ai I eiTR ai% iiram mm ^ ^ W S=n 

n^^? ( Fatigue) a? WT 11 (^ % mm ^ ?rmm 

(Impact) s^ ^imi a? 3 iifit 11 at ^ftaar % a<t ^ 

stT m^ar I 


Jf mrai arr Ti?r^R^ ^53, 

aTT)*! a?iT |:— 


3^m 

1 

fafea 

mrr, am 

%a mPta % 'mra 

' i i 

% h% \ 

Riw wit 
am aif it^ let 
ftn?: mm st %« 
?mfa*i % am W!F 
a^a ^ f 1 

mmt am g5i aa 
aPTfa* ^ifVffj 

g^, ?nP^,mmRfa 
mr ammpm%*iTa 

c,^ It O.'t 

I 

?tRsr ft'-MT ^pnal it 
3irql*i 

itm 11 
























( > 


^qtq 

. 

ITo^o 



W^?R*I5 5TR 

& «.% 

; \% % 

q^?)Sqtcl#q^Jllqit 
^ ^ Tt lift asm?- 

qT¥^ ^ q 

thn 

% 1 HRiw ^ 

?rw^hr s,5mqriq^ 
tt^tl 

qn % *5^^ qri^ 

it oA 


q? ^tcn 1 

ti*n 5^% qttu qq 
gtSI^ (Coefficient 
of espaosioTi ) 
qnqq ?tqT 1 1 


( Cbromium Stee^ ) 

^ ^ HfiRD % ^ qr ^ ( qfcRTq ^ 

pin 11 qi% l^fH Jt ^ ^ 

^StH t ?fh: ( qNf qr q 5fif% ^ 

qi ‘Pl^V ) ^SPTI^ 5 qRl^tl % 3ilfq? jptlqqq ?ttfT % I 

wifer gc5—TWi q ^ ^|3TtFq?i?f 

^ sfisk^Tj fiq(& tqmm ^ ^qi qqr qfijt 11 
?nq ^ iji?[q?n w q^f fl^ 'rrdt i ^tlqqq it^r gj^ 

^iq ^ sq'ijf ( Coinprossive Strength) 






















( ) 


^ ^r ^T^^T^fN: ^rn^^r, 

fniflq^^: qn |:— 



Q 

& 

Q 

Pr 

:l 

€ U 

^RTT^ 

^R[¥ 

qrer^ ?15R 

s'riwft 

^tl 

“.r^ 

? t ^ 

; It 11 ^ q 

gqiiqi STRT 11 fu 

qec'' WT 

^ ^ aqqqi ^r^i 

11 flo qc ^ 

fen f 1 

??tr5 q^ ^ 
|3n ^Inqq 

aqj qqqr 



ll 

I'llf 



P»o* ^ ^cT t 

j 3niFn ^i^tt ^ ri*n 
Wo'' qr 

l%qi 3tnn 11 

sTcqfqq! irqfen 
^nliqn TPirq, 
q^q?f^<3T qfistf 
ciqiqqqr 
^ ?Fq(^rip 

^en 1 

fespi 

•>A 


ctno” Fo n 

1 a^HT^nmlt ^oo' 
^0 qq ?qq ftqr 
qitnr f 1 

j 


srqT, 

{ ?n^l) ^ 
e4^ 



=;i a" ^ ^ 

gTiRm atiar 11 \\o- 

\t)o' ^9 in: diR 

Rsnr ^ 11 

sS unn 
q?!^ ^iPlqn 
m wq q? 

1 iSM t 1 

tqRl 1 

t.<^ 


^ ^ it 
^rm 11 

fe^ ^ 1 














































( ) 


1 

O 

a 

tor 

fr 

''B 

E o 
& ^ 
■If 1^ 

m'Jlq^R 


f^irqa % 

lA 


aqjimmk 
«R f%m ^T11 

^lEfrl *B?k 

( 

<T:;f % 

s.t'JL 


gqa^^ ^09* q» m: 
5 <r fell ^ 1 1 

«^r vaH 

^t *!1*^ 

t=;-c: ^n^' 

t, ipiRqW- 
{jRt^ 37^*1 

flail 1 

?l 

r 

q. ^- 

am 

t? 

q. W 

^iCf 1 

'Hg S ^ 

clRfW ^^TcTT % 1 

m^iti 

am ^mti 

afaq (wiai 

F0 ql^F 

%m^ inl^ ^ 
qiiIiqqCl«lfm 1 

n*i 


( NickeJ Chrome Steel ) 

fisqicf ^ t,o % ^*n t.iJL irf^ 

sSifiPiq ^tell t I ^"=T <^.^% ^T11 fessr wt 

^ ^n^iR^sra: = l ft^n i i 

4H^ m 

^iNR^ir ^ ^ ^ fWItT «4f?R 

\ I 'S>< ^tffR ^ ^ gtff qt^ ^ 

1 gqr ?=i% ^ ^ 'n^ I ^ ^ ?itei^aT 































( ) 

inn If t 

?CTFi 5 star ^*n at^ram I ?Jh: w*t nltf ^ 5r% 

( Fatigue Resistance ) ^ % 1 ^ ^ 

^qrii t f ^ !pn gs ^ ^ ^ • 3^ 

Ilk ^w mnx^ 

^^cfm ^ ^ f 1 

V&\^ ^ ^*1 ^ ^g S 537 fw ^ 

^ 43H^ri5r ^ t\ 5;i? *?tR 

( Temper Brittleness ) |! 9mm ^ 57^ ^r? t fi 
Srkn % ^nici # f^r 5fpn 11 gl^ ^ ^ ^r 
frTWT^r? tl ^ H[(cf['€HR {^ ^fTT I I 


^if ^pi ^ i^TT, «PTi^ fPiT ?iri!^Rn: ^ mfiji 

1 9^\ I— 



a 

t? 

a 

CT . 
tr i 

1^1 
;& a 1 
W tr 

a 

4 ' 

a 

1 

rTHtr^K 




<^A 


. - 1 
c;^o Fo 

q^4 qn ^ 

f^R^, ^*n 


t 

^ i 



*M ’at<ifl ^s[ 


% 

M I 


tffit ^ 1 


^tHld PhtH 


1« 1 



1 ^IWT ^(1- 



! ' 

1 

3*51^1 11 

1 5nfjT irp ST 

^1 11 

1 

1 


1 l^dflO* ^o 

NtTfT It 


] 

1 


j qR iRiraK ^ 

'3tT3r 1 ! 


n mm ^ 
I; I % 

jRiT fe 
g^tiU^Mll 
































( > 


3^41*1 

e 

E7 

0 

ft 

‘1 J 

r a 

T fc> 

IZ ^ 
1 ^1 

0 

tp 

a 

ft 

1 

FTrflq^rf 

f^ftn 

qratqin 4^ 


»,H 


!• 

^oa"' MO <R 

?tTtt(fl 

% ^, *i>if , 

& 



qR^npI ^ 


trpp, 

1 

1 


VA 

CtK* ^ 

IigrEF^T^ 

^TgqR % 

J 




feU^TR! |f?r% 

*JT<H(qTf? 1 


1 

e 

5nm 11 

qt^ S<!I ?R4ff 





it5r ^ 

% 





fJKnn 3T[m 11 

If 


(Mftogaiieie Steel) 


?5Si ??TFT 5T irm^T t ft: i 

?rr3lW ?T?I grE ??Tr?Tj f3R?f a .V ^ o.% jtI^ 
«PR=i 5r®rr ^ t.E. iriNr^r t, q^jt 

^ spTE ?iq S ^ftiT % sqrfr ^ | 

f^ra^ET PT ^rt^PiK^ ^ JT&^T^I a^IT 

^"hr tv sfcRrcf fl?iT 11 ^tigru (TrStT^K % 

f^qvi 5t ^ I #( I 

CWIfr ^ ^ ^aoo® ^0 q^ tPT ^ 

THt ^ fqsr^it ^ ^ trwiw ^ ^ ^ fer !snq ^>5 

* *raiq ^q! ^ ^ ^it fntrfq ^tr inr ^ qn 

Jif^rtTcf CTTOit t q? t iriStTcT ftnr m gq;:St ^ ^o qj 
nfNra I fli^nw ?mcf qt g> ( Drastic ) 

fen ^ ^ q? f^cr tJ ^mr i 

^ fej; ^ »T 3 |q^r): 5 rcn w qiR<!l q? I r« qii^l ^ 

^qr <R ?rfqq! in^ $ gpnw ir 11 

^<(}T qr ^1 \ I ?rl?^ tiV *rD % arr qpfj ^ 

) «R fqfer ( Complex ) seRTC^j ^ q^ qqf^^ 


























< ^ ) 

•1 

^ %, Wn Ml ^ ^ ' 

|?I ^f ^ '^5r 5PT R^(*( 1^^’ ( V\' ater Tougbeping) ^ | 


f5? ?pn5 I ?f'4T ^n’ft^K ^T 


gq^in 

?TqJt 

IT# ?Io I 

no 

aritq^ 

fq%0 

!nsRR 

?fif^ 

^ftrr # 

5Rfl srti in=*i 

&,Y 

% 

*••?. 

S.o<i* S'* *R 
»rft?5nT¥ ^ 

^ 5*fifqi ’^Ear 
tl fe 
^oq^iRt? fii*n 

^ICll ?L l 

^ (wa ^ 

?i1^ %- 

^ 9^ 




5;oo*§oit^ 

m %g ^ 




^ 5nu*n 3n?n 

Ctaaisn 3q- 




laqr^^*** a* 

aln) grt^^: 




m "bR fei 

??iia \ 1 




^aiai 11 



i % 

n^ 

io%'C €■) h 

m ^#T 

% 5R^ 

?.v 

n 

qpO ^ l5f15RT 

^ll 

IIR ^^*1- 



^[ar 11 q? 

^OO* ^O % 

q4»!l a *11 





BTO??i=^T'Rai 



f%*iT ^lar i 

^ ^ irr?- 

1, % ^ qTa 




^ qn 

% gi5l% sirn, 




^tti t 

% fm- 





mm 




5tW 

^1 nt^ a^i ^ 




1 1 

?[?(i1 wr^ I 


I 

I 




































( WR ) 

( Tungiten St«el ) 

fwirr 5 j^esj ^ qRT ? % f: 11 

?eim ^ ^r ?fh: l^^flr^Pi 4t^ 1 : 1 % % \ ?rjt ^ iimT 
o.n. sria^m % iri^^rii 1 1 ?r*r 

^ ^ Prfe ^ 11 ^IwT w ^ Iw ^ wi 
11 tr^ ^m. ^ ?nre^ wi t ci^jt 

^ ^1 feiji CtffiiT t 3 ^ amia 'R ^^31 ^Rm 

11 ?a p[ iJlR ‘cUT ^tcir ( lied Hardness ) | 1 

l^tnrT ( Hfgh Speed Steel ) 

ce 5??Ta ^f Jra%a f|<} aiq '??it Twr^i’ 11 *?? frnjTait 
^T si^a iTSf^^ ^Rt 11 ^I^T ital \ 1 

jRf^a v nt^RTci 

^iPpiiT, t nf^Ria fafeqq a^JT ^•.ts flar 11 agf^ 

arr.q^ % ca a "aa Jjq tl ^far 1 1 
51 a iRfWga f^i a qfNrK >Ka eri^ ft aTai 11 

cii5T qi ( ?q5C aA a ) 4 atal t 

5 a ?ami a a? alt a^ifl ^ aaal 'TR 1 1 

9»Nr Ett iiR-qR ^a { ara ara ) ^ if^ qfffi 

am iwlfta af^ a1 qqra m aBcft | 1 

5fT fq?a % 5tara ^ aara?, aqala aai aimq^t mi 
faa^tg faiirafea tjal a t *— 


aq^a 

1 

Sra^Tij' 
f 1 i 

£ 0 

I? 

<je b 

£ ° 
& 

4r ® 


Iqfes 

ta qttqi^ 

1 ^L 

I 1 .^ 




j ^0 a® a 

aan mkaq- 





■ 

i qim a gmi- 


a-^Rlj'^BI 


’ ^ 




^a 1 

?tk1 % 5 ^ 




1 

j 

m ?q^ imqr | 







ajar % i \ 

1 























3 R^iliT 


% ^ \ \ 

t» ^ 1 g!<frran 1 

1 » ' 1 

RiRis 

1 

ff.fe ! 


o,^ 


Ci** i* % 
tr^^STOT 
^ 11 ?i- 

fw rCE ^ 

'=tffll 1 

1 %^ 511 ^ 1 

m wtw 1 

fTO (0 

CTO (^) ; 

1 

j *.14 

?v ! 

V 

, ^ 


i 

f 

U^«* 

^ ^ 3 W- 

1 ^n; ?ir: f%^[ 
i TOT 11 

1 


TO 

1 1 


Steel ) 

^ftpitT ^[ R^jl* i I 

(^ ir^%a % i— 

(0 0^9 —o.c;* 

jrfcnjcr ^iftRtr i 

o,\it —<r,v<i iiia^ra —«'*'^‘> 

srta^a i^lfwT g^r ?.\—^ nl^rara l 

*-^0—0,r[^s qrferl^S'itT sria^a 

fa-w I 

g*ir ^iRiai I \ ri 

^ ^ ife t ^ C Harieninf? 

Uango ) TO Ital 11 'ifcigg f^T5I ft^ I I 

?i[?^[gf^i! RiH ^ ^ 'Tf'n 11 


























( ) 

fa t t SHI 3THR KR[ 

^?kcn ^ ^ ^TfeO f i rfm sTSRxftcmt’ 

( Tom per Brittlenas?, ) I fWtil ^ 

akt, ^ihf ht^th ?fh HtaTHf^i % aralV 
fiiHr !Hi?n 11 JT[%f^iTa fwici ?rcH^? 5i<J ^ i 

( Chrome'VanaUinm steel J 

fjia ^|HT o.t; ft ?, t ir&!ir^r 

w'h fRT ^,R'K h(^ ft ^q f^lftqq ^|ai t I ^ Hf 

WI qiHI *ft % g<5i ^ qqif^fl qqffi t f ^nql 
^ {^qi ^ qqtHT Hf fMq a^t^q ^ afmi! Urn 11 ^(if^ 
qftj; qqqff? ft fftl^qq Inaf^tT | ani ^41 # TfisF^T 
qitST t ] ^Ifqqq faqi® ^ fr^ f Jt^qq % qqiH aif^ aTn 
11 fwtift qsi aqftlq aq ft l%qi ^ ft 

rqqft qrffts STST, fqqfiHq aHT qft? qfft 4 ^qm friq^qi; ^ 
ft I ftft—HTgqfq, ft3> % qftt ?rrR I 

ftWH (Sil'cin steel ) 

fllHirq fWia f^aft \.% ft Y iT^qq ia%W flHT 

hPots ft ^q qirlq Cl3f ft, ft i 

Hf qi?7 Iffeftifta ^ ( 11 jsterisis Loss ) ttht 3^ l*q#r 
{ ilagaetic Penneability ) % fen? qfas ft | 

fBfl aiqtq qS^q, aqr ^T^Tiq? ft I 1 

aifti'T^K’—?«\«* qfo atq q;? #mr ft [^ ^en 

ft aftc ft:? isSL®’ ft® mq z'^} mshi ^icfi ft | 

faft 9,iio qfii^rs Hiqq, sts^a qftal^ aai ^ 
faferiiq ?far ft Fqqft ff qqi l^qq ft i Hf Rqq qarft ^ 

1 ^ qgq itsi ft I aiatTHR % %i? faft a^ ci^ 

ft iasRi qqai ft l a» qr ?q? fef ^ ft I 


1C 


^ ^ 3?rt^ ^ 5 

I I fll ^TgrT % I ^I'^T ?lf®11iT?r 3^I^^ ^ tflfT 

’ll 3?r% fiRft ^T feft ^ 3TTil7T 1 1 m 

tn^ emr *r^'^=t>t i!s^ I \ ?iwl ^iigifl ft ’K ^ ti*n ^ 
^NfrTR ?NrT5rfi I l 3fT|^ ^ ^ % ?Ti^ *iTi] 

ft ?tt?r 11 iiifti^ii%^ irm 5^ ^ €t ^tnir ft i 
STT^^ ft '^f^ (fTft % ^ cm ft ^JFnT?^ 

^rlftif ^T ^;i ^nt I ^ ^ ft ^ 

!Rq(ft^ :i*nfeT (w I 3^ft ft ^ ftrfttK t I^Rrft tTiF-ft^ 

^I VkiT ^ ft tl*n fJ3ft Jjft'iT^I TOift ft 1 fm 
5F! ftt aTift^TT^JI ^ fir?n ft suffl ^ ft I 

5^ qftr ft Jift ^mr ?nir ft?fl ^ ft i ?iift ft 

% ft ft qqift ^ ft f a^r?^:— 

ftftf^m (ffsT r^Rift q qEaqrcT ftft%qt! tlqr ft i ?^r% crr ^ 
e?(n ctat ft ^iqi *lft^ flfft ^ ?nT?ri {Fatigue resistanfte) 

(Cot rosion resistance) *fj qgq ft | 

fttiR ft fttft ^t 3?t^ ^*IT Iftfftr ft g^% Hpj qij (ftqqot 
^ ft I 3^qi^ 4O00 sq trfft ft qqr fs#? 
il?ig^ % tw ^TWT \'i,t>oo sq ^qr 

ci*n ^tTn^ ft ft^rm %isn *n i qlft^rr ^o 

cf^q ?rRm ft t 

% »iH 3^ g^jT 

*R ?IT?r ^'*1 ^ ft, Tew c:,^ ft c;.?. am 

tPiR rqtji ( aR ^ ft ?e JTfft qft Ttcil ft I T^ppr 
ffqtnrqi loc;^'* fta aw ftfl ft I ^ gfqr Tftwnft 

?S£ 




















C ) 

^ 11 ^ ^ % I 

% »t1^T ^ ^ |l^ ^ 1 *T1 

<Ti?(m a»ii 11 

^1 % iPfr 3rgfCT m iTfli^ 

^ 3iRT ^frl^cl tlf^ w 3^T^I f^fTfi'I^ «l?l^ ^ 
<?prf ^ ?rt7lit^ *51 I I qc W 

RWT (fi ^ spcfd 11 ^ sf% «rl^ 

p55ipr 5T 5l €t w? sR’trl^r ft ^!!T?it 11 ^ *TSPi^Wtn 

% % ^sn:’? 11 ?7 t ^ ^ etft Rfl 

q ^Tl I tf l I ^ ^m^3R % ^ iRl^lV^IT =ifl 

?n^ I Cu^O % ^’i ^ t ti*tr *.vH nr^^ttf Cci„0 

( «.®’i Jt^ ) ^Tfl!3 RM '^fTT t I ^ ^ 

^ 5r*itit 11 

— *15 o;? «Th[ era (it^ ^ iT*n fiFci^ 

f^l 3Bf-| erm f3tl(1T ^WT ^ I ^ ^ 

^51% ^ ^ ^ '’•'*' Jt^tf aii 

3Tfi^ 11 aT^ % ^ 

w ^ 11 ^*tif q=5n)T"Mi 

«i^T 11 

cll^ ft KT^T*!^ qsnm % a*rr 5^f^^ 
iNl<!i*dl ^IT ^ ^ t I 

^^Ip!}'-*l(^ *15 9,9 0^ srifl^t! ii?T HRI ^ Ih'JHM 

^ ?it% H 3««iPff si^^ffer^n ?rt ^t^fl t < ^ ^ 

^ K5 I 

fil^J- ^ ^ ^ 5531 ^< ^tcll t ^ flIHHil 

qK 3^ ^%K ^!(f I ^ 

^ <iTqT ^ aK qqi% ^ ^ 

ft<n 11 ^ ^ 

^'t ^^ 

5 pn% q ften 11 'tIcRT, ^?it *n %if ( Bronze ) ?ig<fl^- 

flTHK} < Cttpro-nicktd ) 9^ 1 1 








( ) 

f5rnf3%?T 3 ^ ^ irnTj m 

gtf^frft ^ ^qr nqi 'k— _ 

cn% %qTg^ 


qiq 

qTqr 

q^RRt 

q^flT 

««?!• 


qfeT 

?.«; 

■ A ■ 

m m ± 

qqfqq 'ft^rr 

^0 


m> m* 




? 

i 

qiqn’? j 

%$r ! 

1 

1 

1 


mm* 

'Hll'jfl 

'ftqw 

i 

1 


? 

tiir qia 


VO 

■ « I- 



■ -1 * 

c;*U 


!Fqqi§ 

srfq^tl 

s34^q 


itqr^ 1 

■--* 

qqi 

^ q^qT) q^5 ^ir- 
fjji itfWr jRqiR 1 


^so, ^0 cri% ?r 

^:^ti ( Seamless ) 
q^nil % ^Mi- 
^ i^sqq^ ( 

wwm 

uo, % ?*m tR 

qjqt {%?§ 

^ 1 

■« ■- 

^ qi ?r55 % 5i5f fi 
qjqq fif qf?n 1 1 


%%«gt f&fSq ?1 ^ 
qqi 1 

Am* 

??j1%qqT?pn wiw 

qqi «iiq^M, ftift'i 
^ % ¥iiT ^ 1 1 1 




























( ) 


STR 

ctf^ 1 

^Ro^r* 

^Tnf 

Rfe?r3 

«ng 

Rf^^m 

arR^R 

'8}’?13 

'S'l.-Ci 


Vk-\^ 

/• 

■ « 1- 

1 

1 

sr«^ ^riRJii 
tfRjff, Rsl ?nR ^ 
it f.R ^TFlt 
tl 

TKiiM 


W-* ' 


t 

qf Rj5kf)3T t 3^R 
JR ^ ?f^i 

qiftjjjui fl^ 

% [ ^f^*I, <1^ 5i^- 

cR ( ) %T, 

RT?^ ®frf^ ^ 

sqR5^ ^3[ 1 1 

1 

«if^ W 
seTr 

d-e.^ 

1 




3R^ fl31 1 1 

?rg*il^*i 

«T«f 

1 

\P 

rm* 

1 

m m* 

t® 

n^ 'I'T-ffll 

^T, aigqtftRHWl^ 

' Rin^ R ^ RTM t < 


CtT% ^ ^ ^ ^ I 

i—^ srt^lg^ ^?T—^!T^ mffg^ g? ^ ^ 
fiiaetTl i 

fq {fe%; nfiii^ 11 ^ ^0 1 1 



































( ) 


Cu CO 3 * Cu (Of[)^ 

(Asm rite) ^Ca CO 3 * Cu (OH), 
f jin?^ (Cuprite) Cn,0 

pi ^^^#?^I^I?«CCWalcopyrite-Ca,S, 

Fe,S^) ^ WT t (l^ 

^ fl^RTci 11 <T^?a imr ^ 

^ irf^'iT 1i I ^ ^ ^ 

^*iT % I STW ^ 5 ^ tn^R e?5lcf!t I \ 

Tum ^ ^i^rI (^ ^ 

ii?iir'5 g?K #n ^ I 1 ^ 

rnr^Ri 'i^ ^ 11 3?K ?nf% c 6 % 

3’i^iT ?f*fi a^ ^iff ^ 11 

all k #T5r ^ ^ # snfH 

\ —e^?T—isTt % ^Wt ^ ?TCIN 

ferftcr Ct ^ tf^ fw ^ I i 

firen ^ atiar 11 'jR? ^rT^ «5t w^ff ^ *rrc^ 

l^i ^ ^ ^I^i5 itar t Cfl%^ ^ ^ 

?T?nT m. 'sii^n It ^ 

^tjlRir—^ «?li<ri '♦.•Itt ^ eT^ff % ’il't^l 3*IT 

%E^ % m n^TR 3T(^ % I 1551 !?! I ^ 

?rRte ^Pni ^15f%5i 51^ ^ ^f^5r% m ffi^fr^ 

TOt ^511 11 

il I — 

!(T aT^ thIi; im ^ alf^ l 
^ ^ ^ ^1 ^sfFr^ rfti^ I 

^—FtjO m €< 5 RT ^ *i5ra^ 'irg- 

fliiT ^ai^i l 

y_ani ?r?in?f h?tfk^ ^ ?n»i 3^* 

rtM*< I 







( ) 

% — q{> c:f ?iR r^rwi 

stpT ^ m ?iiNT ^ CuiS ipntn 11 ?«% 

3*r<i^ ql^ iF^« 5rw ^cir % at q? ^ f^RpR Jj'eS aann 
%] iFWq* It 3^ tl% % qi? ^ qq^l qf SiO^ % 
fq5rf< qi3^ qqtar 1 1 ^ qfi[ n?q? ^ qm ap ^ 

^ qif q?l^ ’iTj’T FoS % ^ ^sar I a^f 3flt ^ 

^]^5r rtprr 'anft 11 ^1 ^i^'i q q^ *ti ^ Cn^S 
IIRT ?ff ^ 11 

^ iTfR ^ 5^ 'qR it *pq€ ^ •iiq'f 
^ I 

qf^ Cii^Sqft? FeS% iqsiqr^t ^riTOlual^f^ at 
FeS qf|$f FeO % 5 itai ?q1f% aT^ ^t 

?nq#5R % 3ifir ^rivra srraf^a Ctai 11 

q?rw Fat nq^p g^ ¥t qftqa ^ qnwr^Hjf ftwa 
cc^ ^ t aqilq wPpi ^ f^^eat ^ aiq qsi ^ ^ qW qga 

qfeaa prr 11 ir^ «qi1 % ^ tf^ ^ 

?Fiq?qqfar qf wit I qj ?itqla^ *pq^ ^ qq 

?rqsn I ^ it 'aR 1 

aa^ gai w awa Iqw^la ^ ‘‘aiaTTis” (Fe^5^)i cfti 
a^TUfa (Fe^Sa), fafg^ET i^tr^ fl^ ? l 

aaq; gat ^^'1 qftaa qf^ qlt 'rafa a ^^saa 

(Conceal trfltion) qi?^ % q^IR feqi>^ ^ ^Ht ^ —* 

(Roasting)* 

Ite 1^ ^ ^1 aqirar i 
^ ^ aat 

v—fs^^ (irt^ q!rq€? iT ma ^ qaai i 

qf qfpi? ^ f% % stqqt % ^na ^ a ?raaa vs al^tiiti 
aT^ ^ qag a^ it FeS ^ aiqi ^fqqi ^ ^ aa^ qi^t ^ a 
at FeS ^ RPIT ^qi Itat aat Cu^S ^ arai tl>fl i la h^pr 









C ) 

5i5t (T? H ^ Hr^T ^ ^ ^ ti^ ^ ^ 'PTi^ 

*51 r^’w srCf t I ^'f^ ^ ^ ^ ^ 

^rmitsn ^ ?n*? {*i5r^^ SO^ 5?^ wt t ^ ^ 

11 mm % ft ^ ^ % i? 

?R %?11 ^TI^ I -. SL ^ 

ft ir?f ^ifef ^Tf^ ^ ^<1^ 1 3?ifi fw 

* ^ Htt tifcfl I 


df^ 

^tfen fiW €nq ^ 3ffl ft 

^nrot^H fi ^ ^ {¥q%fetT 

rmm ^ ? fiqr ^fk qtM 3^ ^ 1— 





^ As^S 3 + ^‘0 4 = ^ As^tOs + ^ ® 
^3b^S3 + V0^ = ^SW03+ ^SOi 











































































( ) 

HI (lliT ni ^ c[l¥ *11 aiH 

^ ?i^?n I I 

(IW ^ Ctl^ % fen ift J^K ^ t I 

%wrTi (Serreshoff) 11 ^ 

Hicft 15R 5T^ ff iT? 5 ft irnn %'^ ^ 

^ife H% 1 

OT!l) 

nr ’11 

fe gt itflq 5®l ?I^FI !IITt ^5 ^?ITI t ^ ’Pir^r ^lT% 

% m ^ t ^ ^jfm it ^) 4t^ 

i^ti 

^ gw Hf R t— 

\ —tr*i! 

^—ifrftc \ 

1^ H iMR % fsm ^1 =^R ^r ^TfTi t fet;i%fect 
w^n tl^ t— 

t—fe?n |3n lafeji 1 

^—feiTl feqr §3TT »f'<« «A fd^n«n ^ i 

fe^ fe!if l?Tr Jiwf ^ 5'3 t ^i*n 

?rwfTC^ i 

Y —^ I'nil^i'n I 

n—?riw 1 

IrTTO 1 

*ii?i =5ti ^fi t f% ^ii g?s % 

5R% in-HJljtci ^ d iriiRPS ^ fe^Ti^.i fw H^r:*?f m 
HW! 11 irsrt ^ ^ HHi’ir*™ fePH ^dl t— 

Ov) ,0 + FeS = Gu ^S + FijO 

FeS ^ Hni Cd,S 5ifl jsnar t m FeO h ^ ^ 








( ) 

ti !WR«’"int^ 
snaf 11 

>T ^i^rr'^»5 ^“Tf \ f^i 

q? ^att— 

Cii^O + FeS = On jS + FeO 

?ra: qra sq^r f^T 11 

m PR’rq ^qrq ^ q^fq^ ^ 11 

i^(T qsi ?r[q?qi!ii5fiR % I 5F^ 

11 i:^?T ^1 f%f^iiT ^ 1^ 

?teft 11 

^iwf^q! ^tqsn qi ^ ^ aq^q ^ ttsr % i qif^ 

^ ^ aqqpi =™ft ^ niR ^ it fVTT 11 

^[f%q ^ ^ ^ fsra^ ^ ?T»^ ^ 

cffTHR q ^ q% I qtq qi^ ^ wq% ^ ^ntqi 
^ftTf \ I ?H qstj % iiq ^ri^fqq sifq^ ^ ^ i 

"CTfl q ^ WR 311^11 ^ fiqqXsTi q #qr 
3i!<rr 11 ^nsFT^^ f^s*pc qf ql|% l^l fi?ft 11 

ftq ^ ^ ’3fR' fTcftt 'Tt «Tq s?n^ 

11 ^ ^ S*i^ 5TTI a:-5 OrfSjq 

a? qig q|^ ^ I ^ ^ ^ 

|j %53[ *6t i;^t atfqq d^qttI ^ ^iq?l^ qq qjiq- 
^ (cftpacUy) ff 11 qnqm^K ^r 
at « 5 n^i q|q5raq. ^ ^sat I tst ^raat 

11 c; % c» ^ ?r^q[t qRTf ira%a %. I 

a^ q ?riqi qspat ^ m ^qra % q^ w 
qiqt {qi^< ^ qiql qiqi ^ 






C ) 

ciiwi Trar f ssi^fHiT ^Ijt 

f^t 4\ 11 ^ * 5 n ?5 ^ TUI? ^ 11 

= 515 ! ^ ^’■^ ilfit 11 ^ti 5 f 

^ ^ 5 tHl 11 ^ ^efi^ ?Tfe iI*T ^ aft 

^i} 5 ? %^Qr tft^ qft ft^ ^ ^ t ssT et^ 11 

^ 9^5IT 

?. sismi 'Ti^s ^ ^ft=T TMT^n ^ ^411% ^'lit 

% *PT Jim 3 itm 11 mi ^ ^ ^ 

!fi^ ^J?ftl I 'tifl'tr Tj ^(I'lT ^JUTR * 1 ^ I 

iilft^i m S'Tqtn fi ^TWT % 1 'ff% ^ JRn% ^ 

?te isrit f ^afka: ^ aiiN ft ^ ’'? i mt ^ 'rati ^ 
^ f^ '3'ig^Ti ^ ^ I 't.'ftf 

5?TF^ ?T ?t(fl 'srj ^sl ^ I 
\, ^ m ?i=^T 5 H ^ 

3 rft? 3(1 Rli ^ irR^JRii 5 T 45 dt ^ i 

f. ^ ^tra fif^ii ^ i 

( Tyritic Smelting ) 

•^^ ft;?i ^ % ?i?jnf¥ 

^ftsi ^ ^ qjiiiff 11 fen 5 m 

^ nXi ^ ?t ma: t^\ I i ^fl 

sit aiRnwt ^ fJT qt ftfTf^r JifT ^ifal | niriiT !? nr \ 
^*1^ fnwm Tfnr ^ I f^r % fe®c saHiP <3ffei ^ 

t fern ^1 nqtH nm ft ( If ^|=; srikr^') ftralr 
nin it ft^ trnr n^ifn ffrfefr ^ FeO % 
nrn fin?ff.i: i 

Rs n ^ am mgnsr n SiO, Jt INt 

nsKi m3 sera it^ri I \ ?rf^ % sttf;! *t fqirat 1 1 ^ 
n ^rnRH \« nft^a aTm ^fin t nm nig^ fe 5 silSva 
SiO^, n, nft^ia FeO, \o irfera CdO am ^ iifera Al^O^ 
(far 11 ma^ n v nft?ni Ir al^r ni Itaf 11 








( ) 

^ %q[ it ^ % ^13 Niiieil % 

:pR Ir ?ii(^fT t— 

( O = ^FcO-h^SO^ 

( ;i ) FeO + SiO^ = FeO.SiOs( 

(\)RC^^S^\0^ ^ rOu^Oi-^SO, 

( V ) ^Cu^O+Gii|S = ^Cii4*SO)( 

fpp^ll «w (0 ?trTti^ ( Exothermic ) t ^ 

ETR (*t?|<n I I <rafH 5 % JI1?T Clin I 

feO^ fq5R5^ ’?I3H5I |( {^^rw R ) I 31^ PeS 

^ 5f?ir t (R Cu^s ?I mR-cEcJH Cu^O ^ ft^ 5rO(il 11 
( \ ) Cu^O ^ Ca^S % ^ aTwi 

t ( feqr v) I 

§! # 

^ ^ ( Cu^S ^ <raT FeS ?il^:6 ) ^ 

^rf^ni! ijT^T ^ FeO 4l ^ SiO^ ^aai 11 

$ ?r(^? cfT^r w ^riEn t a«iT 3 % m?r 1=5! 

3 ^^ 'Rat 1^ ^ 11 

«i^ ^ ^ Cu^S sfljiiTi FeS ?iT 

^ ^ 3«%.'T-!irfi m stil pRrm 1 v^ irTtwa aTm p: Haf^q 

qqqw ^lai 11 

fnsT ?Rta 3^q % aRntr # ar^ ftai 11 5^ 
5iqR ^ Pb ^ q ?tT5^ ^ ^ I 

^T iq^aK 'i % ii* sq ^ ^cii ^ I 
^ ffai 11 'RTfa % RRfT ^ aqqto ^ar 

11 wR ^arr^ ^ncl^ # a?*^ feat % 

% %i? ^ 3TO ancfaa m Pe\f>j ^ 'T^a 

3ia) 11 





< ) 


m ^*(51 

^5?^ ^ ^ ^ t 5i*ir nfsr^t ^ 

f^?ii ^iciT 11 ^ mnm ^T11 

^r ^ ^ ^ts^ stRi^ ^?n I i ^ rii 

(vui srfaura fiT^) 'iHT'i ^ ^iT^i 11 

% Rs S ^mi?*T^ w sm fft^ fit ni^ ^irtt !fT^ t 1^ fft^ 
ERT cfl^i ^RPIT 11 'f*T^i ^ # FeO 

# ffif er fR^ ^ %q; ^ ^nar 11 

^ ^ ^fn rfi? 1^ SO, ?f*?T SO^ ^ 

I, 11 l!% ^ Ft)S ^ ^t3^5T ^^ 3iim I 

5W1 w fi^n «tTWT 11 *?! ff^’ fi<aidi 11 

m FeO tna^ff ^ ^n?!! | ^fpr tt 

t (i^ ^TIR "St gflfit ^sn '*1131 It 1 Rr ^ 

<3fl «nH ^fR f^^ll 51^ I I m qi? CiJ,S 
Ca^O fqrm % 3^[ fi Cii^O, Cu^S I On % l 

q^ srq^ Iw ^ ?nR»tT I I 

^ ^ 5?!M ft infR jflw? tfST t ^ 

Gn^S ?Tm%3 ^ 3113T ^ 31 ^is m s^ ^3 ^ ^ 11 

r^ fl?ft ®ifl 313 ^ ^ ^ 3fT3 'Sl 

m shi ^3HH it(Tf I 1 3qR ??(TIIT ^1 ^3[ % cR ^15^ ^ 
m c^ii ^ sitJ ^ ^cfi 11 3s q^3 ‘P^'SR sTff ffsrmi 
% 331!% ^1% R# ^ i ifw £q, tt nifi^r3 #t 

I I fS 3TTf 3 ?[t 3^ ^ 3^3 3^ 31 IT 333 WJl^J 11 

p; 333 ^ ‘^fssrfl’ ( Doubluig ) RTR it 3513 rff#^ ft f 
at^ JTR3 3 331J ^fftn ^ 31! t I 533 5R qft% ^ Jf ^ 
i?l^?T Pm ^ ^ t 33 33lt ^3 3?crr ^fT t I 53 
SIR 533 |mT ‘’filets Wf »t itrlT | 1 53^ fi^ it 3(ft53 
1% 3TI 

qf^ 3 FnS it 3m 13 ^ eil 333 3 313 3°^ f? mdt I ! 
R^tt ftRlTl 3 #15 IT m 31 M3 IT ^ IWlfT ^T | f%a% 
f^ra 3R l3?r 3% I 









( ) 


i fill Crtt 11 , 

^11, w(f^ a’^jPT *? I 3W ^ 

^ ^ 91311— 

^ (TWBTRTI 
5RT I 

h 3 

m OT 

C9 <13^ ^T 91^9 ‘«.i: 1^* ( Tougli Pitoli ) at?T 

*n *1=11^ 9 tRiT t I ^ *IR 9 

( Electpoljsis ) 5R1 95 ni^ it "R fe^ 91^ 11 

^r^fe^iT I^?i7r ^ ^ pi%T?; 

^ 'V ^ 

(tW 519 irafsql 5591 

^ 91^ I I 9W 519 9l«R ^ 'TSfd (nwfejfetl f95BT 

3n9Fft<I I :— 

?. <)i% ?r^feiT ?it^ ^1 5 rt 

?ntff^ Cta1 % I 

*1^ SO, 5RW aM9 91 99m 11 
?fN9 999 9 ram 9im t 1 9?9 ^1 9l^^ 

fe(55i t’sl ClfH 11 aim Riil mk fiH 9i 99f5Tf 
Hai ^ 5915R ?i9 9rt01 am 39 % 41^ ^ 

5|4 % 3 ;^ cl^ % 5*R1 9l ft? ^ 99 5FIT ?)! atTfll t I 

fm miH % ?^t5n w ^?m 1 1 aiq 91 ?rmw9 1^ 

% uT^f!! aki ?flsT 9^ mm 1 1 *T?ft <111 4 \ 9fif 9f mgftsr 

|?19^ 5 % ^im t 1^9% 9^5rm ^ % 

9m9 ic ?n 9 % i 

ipilU SO^ ^ ^ 991 : 39 men t 59 913 ^ 3m?T-9t 
91^9 99al ^ I so, %, ^ ^ 919 ^ 9^91 

maf 11 ^ ^ ^im I =19 39 1* m% n \ afama 







( ) 

wc if It ^ t f?i% qf fqflq mm t f^ SO^ qwn 
ll qqt 11 qrq ^1 ^ctf <R nqqr itk ^sl JirT^ml srt 

«?rr^ % 3 % f^qr qiiai % l qWt qt?l ^ *r 

an «%i 

q? f% qrg Co^ 0 ^ ^ ^ I, ^-ql^ q qfq 

q^ 11 Kq qi 3 q^ qral 

t qi l«T qiqr t ft* w\? ^ anr sff ?ik 

t qi ql 11 q? 35*1^ 3% qq?Ri 

qrfi^ fe q'^qs qNf t qitj. 1 qf? 

3qSI q|T qq ^ ^ qqq?n qrf^ ft at^ q ^ qE^q Ouj,0 ^ 
qjk q? % 5® d qqi 11 

^^^q qiqi ^ qRrfeq! ^ 3 qftq^ q> qi^ ^ f^q qftqr^R 
?RqE^ qtq qR 11 ^ qft 135 

w % ftqr ^qrar 11 qf^^iq s^ra aq^ qqqr 
q&^rq qqi qfq 1 1 ^q*ll qftq^qq wqi?r1 iJ 

sqst^q ftai t— 

t- qq^^qft^lqTq^ l 
qqfl fqq<!rl 3qqsq ^ | 
gft i tjpqR qi3wl ^ qqfq tt | 

aft % qf%5 (OuSO„ qN^qf) % ?i ftft^ iFifi*^ 
(lt|SOv)fq^nf?qi5iTwitqqTqft% tf qol«^ ero 3iil 
iNt qjft 1 1 ( Acodfi + ) qpiw: fsar ^nar I 

aqr ( Cathode- ) <R laaf ft aTar qqai qiar 11 q? sffqf 
q|a ^ CBt ti q^ ^ ^ I qia: qr^ aft ^ (?qtf 

aaPTi qiaf I ^ 5 t? aft ^ ftat 1 1 Iqq ftq^qui 

-*p xd ' 

(BlectriilysiB) qftfiq^qt ^ fqq«qqr 37 q 5 aft ^ 
qi at pft % qj I qr qft % 35 r 5 t ft 







( ) 

3^ ^ ^ TlfWT I t Tfl# f?*tR t ^C^fe^lT 

05r^ % ^ ^ Is ^ricit I tf*n |m) ^ ^ 

( Electrolyte ) t ^?ffl 11 

i 3 ;^i^s ¥l % agsTT ^ ^ 

mRfd t;— 

?. g*iff <15^ ( Multiple System ) I 
R. 5^13*13 ( Series System } | 

^!r \ ?kit 11 ^ 

^g:!Xl^xOf^^ ^ tl (+} 

% g^n sfFft t ^ {") ^ ^ ^ ^ 11 iit^is 

(I*n 5PT^ ^T ?ifl^ I ! 

fsre Tt^ ^ fe'ti clal I ^ ^ | ^pti 

ifl ^ ^"1 ^TRififa tfdt \ 1 fPJT ?f1?r ^ 

qeR4l 'p: ^r^r I F^l ^ h sd# 'TR I 

^ ;v,—Y<> JlPlW gl^fP^T Slfrt^g 

^?tn 11 tm ^ w f%t'^ fiitT-r*T^ !i^?fl ^ Pra- 

ft5T M % 1 ^ aT^f '^t^^ ^ I 

?rf£riigT ^ t fr*rr % 'mr, ^T aTm ftai | 

^ Plural 11 ^ ?rw'i sit mi 

fWsg ^ 311311 I IT^rq qpT ^ ulft ^ qp! Hlq 

dm 11 ^ dm 

1 1 fq^'jfq ipi'J qtq % Pr^^t tt^ S q?m |?rr qiFRrs ?rigif 
qpr q qf^ 311311 i st^T % qq ml 3% jq; qqq qpi q mqs tfq 
l^3nm 11 

^315rwq p.^ de^ m fq^Ki mRq ccfint iri?t 
qiT^dmti *rfi VxVx^'md 

fliq MTq’3 d d ndn qpi qV^ s?s x^px ^ x^ = tpqo* 
i^lqqT n^\ ^ qiN ^ qq ^ m qfd 11 

K. Electrolyte—♦fe<«^’—¥ip ^g^ik i 






( ) 

?nf^ Jr ^ t Ti*n 4)^ t 4H' qfg =5T?», %N»r 
?nRsi^ 351^1 ^5Rr^% l 

^ R^EhRaT ^ 3««fii Pc<T<^ ^niftT ^ % i 

■S9 1* ' J 

^ ^ 11 

*n^ % *IFI % ^ ^IT^ft ^ I 

^T<i, ?nf^ ^ sT^t ft?n 11 

^t{ %55 5n% 1^ I 

f?iS n^ t ?WT ^ ihK ?i ^ 

qstcif 11 ??r ^ rfT% % ^ R^f <wft I 

^\\ ^ 51^ ^Tg 

?n^f5r 305 rsRt % gT% ^ 3«qT3.R ?t mfxi 11 
59% si9 % ’^Onr % ^rtar 93^T % I Rsifir 

31159155 ^[»i^l ^ 59 14& 50T 9R5l9 ^d| ^ I 

^(5 5^ 9 f5Fr%%er jt^r ilp^i^ M t j — 

I, 55R ( 5iR| ) I 
54 , f^cPR ( 9t5f 59R1 ) I 
I. WflR ( ’^^=ir) t 
V. 3ii?t|99 ( PrecipiUtlon ) | 

<5^51 ^ ^15 % Wi^T ^ ? — 3% 5 ^ ^ 995 ESflfts 

^Icft % 9 H 59 ^ 5^ 3r%9 5^ tf ^ f99% 3iPn> 995 % 

#1^ 9 30 999^ t I ^ 95 I % 5^ 

Ssil^ JOTR 9|[ 5f9T I f^i?f ^ 91^ 

95 rTri! ^ «ri^ % #0R it ^ 3ri^ 3R95 fosm I I 59% 

^ 5flO 9991 I t 











( ) 


^ (riCi), 

i^q ^rjitTiPiq m fq^risr ir^iq^u tt 

«rq q sTfqr infTi 11 I 

^'T jft a'N ffclT I I iJiipSTW % ql5r ^ 11^ R^ | 
r^ 3air ^ q q^f 1Trfft 1 1 

^ ^iTH lfl %qf man % TRf it % W*I ^ 5 ft 

^^11 I 

• 

Ri5r qqr^R 3 ^ qj^Tr^tq ^(it ststr f cunift 

?=Tjp:fni!% <iTqtgw q^r^-j 6=ft 1 

^ ^ ffrq ^ q% ffn: ^ ^ qt^t 

d^il I 

qt5r R fq^RR ?tT% qq ?r#iq l^?|tqqr sr^r^ 

?rc^Rr?3 qj k SKF %n ^ I 

WW % qffl ^ eiTqr fq^mT 1 1 qr 

^ ^ t I ftqi % %tr 

^5r R mfk^l ^cr; %Rqf TO gRTR ^ ^ t \ 

5 ri?( q^sr r ft rt? ^ ^ i mi ^qq ^ wm I sk 

fl qTI%T ^<jf I I 

ifk^^ HIIT) 51 ^ ^ 

*Rf^f (^IR ;:Rq) ir 5fi,» ^^|jj |. j 

m^ RIK % HI Jim ^ I qqr gw \m r^ % f^Rk RRr 1 1 qff 

RRR fj <rr| f f RifRnr fR^Hf fiqq I J 




( ) 

^ % ^ 5 T < ) 

5% ^h1 ’R ^t5ff icfe^l ( Ah rial Ropeway ) ^ 

^ t I ^^?fi ff ^IW^RT ^ f^ 5Rr fwr ^ t I ^ 

11 nm. irl^ ^ ^ 11 

if 'ilt% ^.\—k Jif^^TcT afTfr w *iT 'R m !i%- 

5tT ^ 11 pTHf^rfes fei (Flow 

Sheet ) ^ I I 

ii?n^ % ifr# ^ Ifflu St! ^<j! % 1 ^Jif 'rrm ^ 

?Tft^ |ii5r fi ’^m^ cT^ qlfrT ^rm I f 3B% ^ 

‘^r<T ( Froth Flotation ) ^ %.^^^ ^1 

(f*T 5 n ^tn ^) ^13 ^ 

?i?inC5 ^ tfci? 'R ^ ttR ^ j%^ff ^*rEn i 

<^r gfijj f^t ^ 11 

f’RJR' ( Dorr Tbickeoer ) S itRI ^ ijFlT iT^i^ 

^ <! ^ I 1 {%^ ( Oliver Filter ) ^ :(fRi? 

^ ^ ¥1 RFn I Ji&?ra (T? m <1 ssnal 11 

^l?rsr ^ fmi >7ffi ‘(t?^! ii4 ?iR5*i trs’ ( Multi 
Hearth Roastig Furnace ) ^ (te ffSTi ancii \ a*iT $n 
Taa ^ snar I i w^h atn 
■jR^t fi «n#?r a! fir^ l^r ^trt 11 It TiSRS mptr 
^ wll% IlfelT % ^ bt!^ str W+ilC» ^itti \ ?ff^ 

'TRH S qW SiO, % ?tr*i ^ sRarl \ 

f?t ir Im I: fiRiS aTI" qpir H“ sri^srs ^t-f! 11 
^5?^ ^ ^ v»,\ al^T g^s ‘f%R^ aTqi’ 

5 RR 1 ^ I! 3 Ta q ^ aTqr ( ii.'i. ufa^ra) 

fen 'siRn 11 f^j aT^ Efit 513^ % wi*f lii?sm ^ife 

( ?f»H sr[f(irf?r aTqr ^*it y* niaqm ) ?f<5rf sfrar 11 
ft ^ ^ 9 t!< ^¥ ftw ^ rm! % \ 










^JT ^ 5v^'t ^ I ( !rjWRq) f I iTlql^^ 

^ iKfr 11 s^ijrra cr*n 

^1 g^^ % (T^IR ^ E^tTF 'a % ?;i ^j| ^ 

I ^ cn^a^ ItciT I j 5^1^ ?n% 

'fit ^f^i^JMir % ^ ^ 11 %hm % ^roj 

^ Wf^ it 577^ ifj ^17T^ ^ ^HITIET ^ I 

% i^raw gfai ^ g:?^ ^ % ^iji 

?l *T^ ^ I Pr^ ^ 5SMT 3^4|3 t aft <fr 

11 f^*Pi If ^ Ji(frJt^ ^ qlRuH | (Kg ^ 

^ ?ff< ^TFiRJ 'll^RJ'lI $ ^ f^^if I *MI% ^ 4[f<}T|^f 

an^ft 11 fti^f^'t % Jwig tr ^ CCorrofle)ti simr 11 

sr^Tftqir ^ ?T^Tr q!»T tlaJI m: !f 5 r%R ^ 

flfCI? ^ ff ^} g^ffl 3qq)ir itar t | ^5 ^ ^ ?,q ^ 37?^f JTVTTif 
cenei I? ^riwNskui ?Rfw! %ifsn (Thertuit wfldlng) 
•Rffl ff, ^ aqi 7Rnq(iiq5 qiqt ^ {^wfiir §, w ( Pigment ) % 
^q ^ er*ir 3^ if ftei 11 

3 ?^(qqR qvf «ngif! % qn^'^ q^isi t 

fqqi^r, ^feqfj fjqj 1 
<t qr m m ^ wrq li?iwT ^nt | j 

qr^rm qrgqsq % qql ^ qqtr qn^ qtt qigq'f^qq % 

qigq^ if tqtq %{^3 5^ 11^ 11 

?RE qi^^qq qsl ?iqfT qf^ qrfqq: er t a“t 

^ V qr u. gir cf ^ 11 

q—^ 3 qif ^rpEf^'i qiNH ?i|% qf! fwr trqj ^r^r 

4 lf^ q? q m qig^l^qq ^ 5 rq^ fim 1 1 
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1 5i*iT *11 # ^ ^ I 

V—^qlR^iq ^1 ^Tt ^TE^rr^^ m 

■Tigi I 3njTf?; 3 ^ 1 ^ ^ 11 

^“ 3 ^ amR ^ 3^5 ^ I [ 

% cfEREj ?fEft ( Turnary ) W[g 4 ^^l 

^ tng^ (Jsi t, q< siHr^qR: ^ 

¥r^ I I cIRtT^^ % ntx ?iT^ e^ t^^ ?ftqT tt^ Bfpt \ I 

^ qjtT ‘^tRqq’ ^\ ‘a:f 5 lq’ ( Ageing ) % | * 1 ? STtlT 

CiiAl,, Mg^Si ^iqrff ftnl 11 >?r3#iR 

I-Pfl* (R i7^ ff-:ff I ^ ?Tff 'Tg ^ pifqw ^ 

"I J fiR 3 % fSETO giFSt i (Rf ^ Srn^R { ^TRPl tlR^R ^ 

V-y So ER? ) q<q f%qi 3f;gT t I |S ^R 3mR 'R T^PCEfT 
3 ?Rr ^ Ri^ aHt % fm # 

ski IK tsf RT^ J IS IRK # qrakir ^ I 

SI^jftfq^IR % RUrR ^si R^EIJ fqiqRlf^^JRr 
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% ?Rr <i*iT 

% KRft ^ afciT 11 'TR ^ f^¥% 

^ cTT^f^ t K\% m m 

f^^n ^ 11 % fw <i^i*T ^ qR 5 ii ^ g% 

(IT? Tti^TT fiPTT TtiflT ^ ?ltc fe^WcfT (lireasiDfiSs) ?Tr 

11 x^ w S f lim ^ !TmT I 

<T?i*J ^1 (^«fi Ttjtir I IT ^ ^igiflfiiqrT, 

tiIhi !iT (^siIr?) cerni ^ ^»h? ^t/tri ^(Ti 11 

IK ^O b)o «TR[ ^^5I% TT if^in?! ( KasCeiVt ) ftR SljH 

qjtfe ?iRiicf ?Tfli I a«n ti^ ^ sai qr ^ 

q ^3 qq t 1 q? ITcI ^ t (I*H J|j 3 ^ It ?r 5 rq qft ^ 
im Ti^l I q| ?stT sftr ^ qT(t ( Corrode ) M I 

wq *i iTOf % iSrPT 1^ ( Pores ) # T# ^ STct: iti % 

IS 5WT% TT i*t 3ii^ q%Tr fr ^en 11 t atgf 

TTR anTi (q?) qR f^’ir ^(Ti 11 3 ^ Tq ^il 

^1 q iRiM ^ ti ®PT iltfl 11 
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^itf^ mih ^T ^®T 5[?r %^1ri 

^ 11 S T t ?nn % 

m if 6^t ?n(^-^R: raqr sm 

sigifl&w srrfT fer 5n ?f?n ^ nsjjiTsii ( Al^O^ ) qq 

I I ?M ^ ^ S*BFII fii C CryoUtfl ) 

it i^B®'’ % E,®*' So (ifirrFr iR 'Tqirr fTRiTw ^ siisiffTirr Jirai 
% ^ f?f Sl?r ^ ^ im flm 11 

fi!& 2^ % ftiu, Ft*»ifwfeq' ^I'jJ ^ ‘Trdt 

II V 1ST, qn#fn^ «*.? o,^s ^sr, ^ 

(%lkrqJi 5^^ qrtjiflftqH afki^ ) ".^ ^si, S!?t ?:?, 

^mi \ ^ «f«Jf fq^ (E- W. H,) ( 

qTT?n?2 AU^jj 11 ^ ^ *TFit ^ 

qmr ^ % ci*n 3Tg*8f^*nT Jiift ^ 1 1 sn^q S 

^% qqlfr qft^TW ^ (^<» jt® ), ^5r#( ^T*^ 

^3^ ( ), ^ fii^r 1 1 (H 

T*nsTt % qmtic^ % ^wrqfqqi fqR%qm dt% 1^ ^ 11 
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( ) 

( Na^ Al, Fj ) I I !r? ^ t ^ ^ 

^ ^ t 1 SI^T ( SynUiftically ) 

W fw \ J 

_«^vr sn ^ ( ^ 'Tpr 

StTF ?T^ 4 ftqri 5 t^R[ =TOI % ) ^ tT^ii ji't:??^ 

^] ?[RT 1 j 'it Y^»” ^o 'IK 

f%jn I r^ qi«raTw ( Volatile ) ?^i’J Cl 5n^ ^ a*ci 
55 f ERcq -Ati ^ ^im t fe I ql^aa 

fr^ ( Pitcli ^ I ktT^ ^ ^ 

^«if t ’TT flk!KK*f 'raRi ^ ^ 5 rm 

^[(H 11 ^ c;^V ?wc qK 5 % 11 qCl ^ 

^*11 icKT ^1[ 5?^:tTM fen ^RfT 11 

fnsf#—nsjppjj ^ fif^PiqtT ^ 

Tfrft \ \ q^cfi IJf qlftnn ^Jl ^iT 

m^’ ?icT! ^5 ^ ikfl i *nKs % 'qrFppfKr 

qrww^ ^'t ^ Hiflq ?ifal Fiawl ^nn t ^ m ^ 

^inni n qrjtfllnqn ^ ?iff Ct 11 

^ fTWffs ir FejG^^j SiOii cjnj 

T1O4 11 im % f^i^ ^5 

um ?>Tf q|rr qr^qq^t 1 

3T*RR^ nCt CTm I 'JsjfRni ^rs m qit q^ranT I 
‘%qK qsi^’ ( Bayer ’3 Process ) q|ci | I 

% ?nq-^ qsK f# 5 ( 1 ^ 11 qf^ if ^ 

^I?ni ?K% % m 3"'^ ^1t 'C I ^ vie sMo"* Ho tR 

%7HEfH ( calcine, HKn eRHT, q^T^Tf ) fen 11 

ftfnr^fe] mn m ?*« 15^ 5 !^i 's *n ^ ^ qi^ 
ilHT I tmm;? ark ^ gw Kim 11 'jki mq nin ^ qcrar 
I felt gq 3 ^ ir?t ite % ?rfq^ it qr^ hk? iif | tfnr 

HK^it n? nit q1 q?k qriTHK Cl^ % \ ^S?nTifeT q^inl spt 

^K ql stnft I qqT^ ^ qK^ntfen? fif|e % 

't mt q|^ nqt 1 1 ?nife 5 t q? r^qr q|n 
?nq^?R 5 hCI ?Tcnfl !qiat 1 








^st riRt t» ^ *?M^ »Tq<T •'f-lT ( CaO ) fq^II %I ^T % \ 

t I TtT ^tfiu ^jf 

% “if? irfaw 

^ciT t, W5fPTr 5n?!i 11 fro 'TR ^ fitwr<n ^itit t 

Pwlf"! ^ 5 f^ ^ I ^ '^RT ^ iil<B Rffllfs'l ^ 

?*ipni(^rr ^ I t ( Auto- 

clttTe) ^??ni[T 11 ?¥% ^ 9iK it ?>it t 

^erfi irrm^ 1’',*“ it 1; t 'tt^ % H* if 's» 4k 

Jtfrf ^ ?k W ^T=T 11 'TT Af ,0i 'TJ^ % KaOII 

^ ^=r: |;— 

Al,Oa 4 ^NftOll =*^lNaAIO^ +H^O 

Si0.j, FeO 3*n TiOji, EskoH % ^ \ \ 

Pi 1%^ g^r ^ % EPIT CjclfiT^P l^lkqiT ^-f[+HI<^ ^ ^nspicf 

^(JT % I kf[% \ \ 

^ t iifft % 1^ ^ fij^qi sim | r3t6% 

5IT^ ^ ?IfcRqrl5r Ittc^lFPI t tC^^i^T ?I7 ^ 

5tt?n 11 c^i iik % \« iii%5M Al.Oi gw ^n^r \ i 

qR ?hw 'ft l\«o^ WTqW^ ^ tflKl ^ PII^W- 
ftff ^^^^ ml 11 3^ 'H^d PMrqiK 3ww ^n^Pjqs ^rh i.'i\ Ir 
ffqr ^tm I ^ ej? fs.qf ^ri^r I fsrait 

slti grof^T qm ^ «ira1 f I K^ Iff R stwn qi% ^i\s t ^ 
(t’c.i 03 ), fsiwqsf, sR^i^qn qrwirf s*n wgw 
WTjjfFn ^?'9i 113WPt i*r wfw ^ I ^lEr^q 3% ‘?nw (iletl 
Mud ) ^fi 5n?n 11 wi?f tRi) 4:^ <1 ^at | %f%jr % 
qfllt 3% 4i?< fltufqR fif3[R?nK& fwq? 'mcri 11 5 i4r| S 

WRT (R?) % Wf 5 t <n ( Ti ) ?tqn fm ^ 11 

RIW RtT 5Rf ^IRqR ?Rwf^ ( Suspended) 

R?fT*i? ^ ?IW*T ^f ^WT % I ?PT ^1 ^ ^ 'TT^f ?T 




( ) 

^ ^ 11 ^ ^ ^icit % I ani 

Tw i?n ^tutwTR ^ *Tt¥T ^n ^ in $ ffMr ^k 

^ ^ ^ ^ I ( 5 rf 4 lf^iT fio-RSTO' 

^ t I ft ’7^ (J^ ^ ^>*T^ ^Tt!l t I 

^ 11 a?i4ffRt ftfl ^rf^raw TRl i^ijr 

ar^nti im; ^ ft^ li ^ft irift |q 

(E vaporation) nifT 3^^ 

gn^« ^'A Tf^ ^ t ?ft< 3ft 3^; ft 5 n^fr 11 

( CaJcinatiOD ) 

ui (OH)i^Al^Oi + HtO 

^?n^l ^T^ft ( 1 ®“* ^9 VitreiH n 

ft^n I: I *1^ 5FT>n t ^irt c ^ ^cn 



11 5 ^ 1 ^ ^nft ^ ^ 11 3 ^ ft ^ ^ *i^ftlfft!iR 

fiTfiiwir^ aRT Klftft I (ftf^f^?i. ^() 

f^R % RI? ft Rfera il^O^ ^|31 1 1 

iH^qift S|f^?T af ( Meohaaicai ) o,x ilftRitl 





( ) 

^ qKiiT c,? sfr^m trt ?iti ( ) 

^T11?rafe*iT ^iffr 11 ^*t=i ^ 

?f^f^T !lf%^r % ^?tf: |1 ^fFTI % I 

Jif 3 f S fgfeiir ^1 ?ri^ at 
^ iT^t ttcfr gfer^t^ i t.i^ 

3*11 <?l fltei tl^n 11 ffl ^ % 

)TM?r^i & 5iRt^ ra%^f it 3^1^! 3TgrT <»?[§! ^ ^ flfir I 

ffl 'TSl^ ^ HTiTPia: ^ ir&O^ ^ 'ra=T ^stFH t I 

?l 5 jpRT ^ 

^ Al, 0 ^ % 5 RI ?i^titl^RR 

fipR?n ^T 11 nc f^T %}^ g^P ^ ^ ^ 

n n 



Fo ^ 1 “ I ?—^f>T ^3 g*Tt 5 , 

^ —3^ ^gffffsPW I 

[^<I4 | < I JRt^tf ^ HiW ^ ^ I I ^ ^ f.^ I 

!. |?S5.^ ^ r^?^«JF ^I*ir m^tTTFRT m i#F^Wfrr 

( Electrolyt& ) ^ ^ ^ ^ I 

























































( ) 


'wt? ^ %T t I \ T^ 

?wi^! ^ i?:^ 3iiqjt^< i^sn g^rr I 

^'?it sr^j y ^ '1 ^ cf^u nftil Jit g!^ ft^fl 11 

‘Tf^ct ^ ^ '^'i I a^ir 3^% 

I ^ST^f^iT % ^1^ iRKJt ^ ^ 

11 q^ 4 ^ ^ tfffl 1 ^ 

^q 11 > 1 ;^ ^ % fit I:—i. 

^Tdl Sf^r siT% aq^ ^ 5TT ?iq^ I a*n r. ^|tfefqq ^ ^ 
?ni5i S5r[^ { Block ) ^ wqit ^it S ^ ^ ^ ^ ^r 
% I ^ ^ 3 j^s w 11 

Jl^rr ?> W I I % q^ Tt ^ f^X I I qSff qig 
^q^i^qi qf^ ?iti qi^ fqqtreft '^lat % t 

^igq^fspiq f^fq fTE^itn qn % fq?pq^ 11 

qiq m qinTq{qqi jmr fMfr M fe:—(?) :sm 

qfa?m Al^Oj g5n ^1 (^)AU 03 ^ :Tti^T 

rqq5=qq ?ftsi q fl i (^) m s^r pn Al, O^ ^ fmiTR 

(ie) qt ?:q ^ ^ I (v) qm ^ qq^q 

frgifl^qq ^ q® ¥f ^ j 

(q.) qpi ^ qqtq ( Decomposition Product) q | 

(^) q? Iq5jf!il 5Et qR^qrerq; ^ aqr (a) qrqifi^cj^finj 
qpfnufqqf ftqi q ^ I 
9 f'^ qrq ^ qqrq^:— 

AIF^—Hfrfqra 
?faP —.q? q1?rqnr 
CaP,—^9 iri^TEr 
qR % f^q ^ 4 \ m qrr® q® :— 


W#iqq 

qqql?TT?^ 

Al^Oj % #pi 


^. 9 c: 

qA® RA'K 






C W ) 

I 1 STt^ ^ 

aW^ ^ojootf RiR-h^^ 3fl?fl % I 

f5?I?i; JRt? ^ % iria W^~ 'TI^ 'Iv®* ^ V)oo 

tlfH t I 

ifl% ^ 3J1^ t '».(4\?fi^^ fT*n 'i 

^fet^ra i?B5fq5iTm '»:^«r ^ 

^ 3Jldt I I t I ^iR ^1 t 

fiRn5fi^ 'CTsr ^ ^ 11 

^TR ^ ?rfe C Str^nglU ) ^iNR ^ 

tfftiTPg^ ^ Q]€JpRr '*'^^1 ^ 1 ^ h?^£h'1i 

3?f^f Heir t ^ %t ^ ^ *im if ^ ^ ^**T ^T^pRR 
^ ^ ^f. ^ t 

( Short Gircot ) tl ^5T 1 1 ^ ^ wr ^ fr 

^ I ^ ^5ra ^ m^Tf 

\j % ^if^R ^ ^ I gcsi^ 

( Pilot lamp ) ?RT ^rafti’; ^ i% ^ 11 ^ 

%3r *Ff ^tsfi sitrl^ ^ w*Ht t ^ ^4tf 

q?: \ \ ^ 5Pi^?nK^ % ^ ^ 

fPTf \ I W ^ flItiRKHI ^ feR5 

Hid mn %\ irai H?fi 5^1 % ^ 1 ^ 

3l? 5l?w d ?rjrl % tJSl^dT m a« ftSMr Wt t ^rq Jf^B 
ql^3I IR Hid RRP1 5'T? q< ( ^ ^ IS ) d ^ SITI: I 
3^5% 11? 1»1 3?ri?4 Hi* ^1 51^ ^ I 






?fnT 

gpfPifT, aqi (^i ^ '?I3 % I it 

fl^<T ?rR5R R^R f^r ^ I 1 ^ ^ 

cfRRH ^t? fBr t R^t u?i 1^ ( ft=n 

IR ^IR fw! 5tl t I 

ijl!j—^T ht ^I ^ ( Allolropic forms ) R ftwai 
f I ?Ri?: m ‘^’ ^fm ^ ^TNRflR: S aritil I ?i* *n ^ 

‘aw' ^Tut 1 aw ?Tm tfRt qt 11 

?Ri 11 ^ ^ t ^ Rtiq ii^r ^ '^t*t 

^ ( Cry of tin ) f^al %\ <i? ^'t ^ ^ ^ qsTW 

ftfli I I ffRil Se tR 31^ 5rJMT t I ^ tjft *ET 

ITRi%qi *4■11'+ vs.^^ ^ I 

OTfR—qT Mt ?mm i srst m siriR ^t ^r *ft 

^ TfcTF I fw aqqt+T qt <ra3i <R?t ( ) 

giti% ^ ^rfq^ llfTi \ \ jr % ^Tit qi y» sR^rt pr 
fTR R ^ 5t^iT 11 ‘iR’ % qR5R fRirfi: ^TSr ^ ^ 

fWTff ^ ^ ? I qi| qS^ll TCT +IT f?lT ^ H^R % 

?^TT^ I ffq q ^6rR sri 

«RR ( spray ) fR! | ^ q.qff q^ ^ 

’iTR^ 1^ I tli% % tfR, fsTiiqi SRf 

^3RT it, iRt 5i^i q-m t 

qf^ ijs?f % (ftfl mjn q it I 

*Tr qf »ti it^ ^ spR^ !{|sin aqii? tfmi qaf ^ ^fial 

\ lT»t ft 3q^ sTft ( Solder ) ^ ittll % \ 

+fm 35 S 3?tT.r figqw ?tf itrrr 11 

+;T*t % ^ qi3, ^Jii^ ft Rig, 
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5«^ir? ^<1 'I<pJ % W 5 ifiTT^l % 1 
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( ) 

% i\^ ^*n ^<*52 uV fJjgreii t i ^*?t ^ q? qgeiw^r 

^ (wwi 11 a&qq vooo ^ *^5?' ( Coneenlrate ) 
qqm Sfftq-l % rSTQC HSRI | ) ^ ?;T 

#iT ^x=TT % I ^ uRra^ ^ fiWT t 

?ir< «q ^ m tT^ffqt % frerr 11 

^tn ^ ^ Tmrn 

^pR ^ t ^iE qr apflq q^fer wf \ ^nqr 11 

"** 

3 i$ftq m ^ q«r^ qq 3 qqtn ^ q S ^ % qqq w 

itfjil: I 

k ^ tf^*T 

^rit % ij q|q( tlit qq ?r^fi ?crt qstq fJen 11% 

% qia ftqq^ 1 Jlf^q qTm ^ t 

^ qlt^ tf«*T 5R[ qjr sigqi^T q?fqt sricrt 11 
Sfil *I5ft^ Jr ^sq % ^ iRMF I qrq: ft^jdlq 

5sq { Rr^isi qr -^qf) q|7 wR^ qO tiqi ^r{^ i % gqrat 
^ qfl^ ?Tq ^ %qt ^qiar t {^< Rftq qtRq> f^qfisrl gqtr qjRis 
qnqfgii qq^qqi% jeF wq f^r ^i^i 11 

fim ^ 3q^R 

{ ? ) ^ Rrw fq^etlq ir-:«l ^ qgq qFCi^ ^TlfF^ ^ Rtt% 

q^al 11 fRRqitf: ^kr 3 ^ q^iq ^ 0 . 0 % ^ 5^^ 

K ^q ( Stamp mill ) i? qkt ^ \ ( 

( ^ ) q^pi <Sl ftfqiq am iF^ 'li^ 5f % f^filq ssq 

^ ?Rm fw qnar ^ 1 «itl wg q^rq ql% ^ ^^ifT 1 1 
fq^ ^ q**il qiTOf^hr, aiw Miq<n«lii tiqr 3 ?^ ( ) 

qriqR ^ ! 

'RTi^^rq 5Rt rq ifqqi g^ q^i^T ^ qisrai % gr^ni ffqr 
3 ir eqrff | 1 qgqi qqf qn^fqq: ifl ^ 

fisqr ^aF ^ I 




f ) 

( a ) STfCr qf 

qj# ir ^*9’ ^ ,399’ ^9 41 ?qfil 11 ^ 

45|e q)^ srt ?b^ qlqwf 5rqqT 11 

lifejT iSq[ S I :— 

(qi) qiqn^ m Hiqqq SO, frar ^eiqqir qr^any 

( AS,03 ) g?q5r ^ I AS^O, qie^ 3ir^qi5ft if 511 mt 
% qqi ^ %qi ^ I 

^ ^) qf^ ?tf@q qfi tfFHR qf*? ^ ^ 

3qr ^ ’stiwt^c ( ^ ) q qftqqq ^ stpti ^ 1 

^ *1) SwO, qiqr qq ^i<il % l qii^rsfqr qrrR' 
qfqq ??tiT 11 

(q ) iffspi ^ 4ft qPtqqq qCI tt^r 1 
(v) tfB fq qjiq 4f fq?q% ^ q? ^ 
ff qrf^q! 4^5^ ^qi ^idi t t^q ?nq?in^ ^il^ 4f ^ 

l^qr ^ 11 qq qTqr Rw *?tiE t qq fq;^ fc; q^i*? 

15^ Iraqi qr q^q; % ^qjq ^ ^ qrrgifl % ^rrrwi^? 4t 

’tt9r 1^ ^rai 11 qiirqifqq qjai 11 

57*Kq ^ iq^qj fri^TF | j qra^ qqcq 

ri*n 3n5ff ^ qri^^raqOinn ^ t-Kqf sqg^ hsIa^ ^pit q^ 
wq qtt ^Jqf^T I ?wq it (Vqr ^iq ^ qs 

«ft ?ft? qq ( Ff^, Mn, WO,, ) t 

qfqw 41 a?5fai ^ ti 11 ?h ^RI 5 3?r^ tnqi 5 iTnr 

?J2 ^i I ^ ^ig qefi*?lfe ?i5rq nCf ^ mt 1 

qfi^ SfipR ‘?n*RrlfT q«^’ cw q^m f^q? *n i tw 
if 4: ftqq^ ^r!? ^ 41 ?t % wr irerm 4f 
feqi ^nciT t wk pTR^'lsr 4tsT tfar 11 

Na,G03 + WO, = N"a, WO4 + CO, 

5f)fr ( Floccolent ) fUf^rnf? % f? if 

t ?iq? 1^ sqrr irorar % q^ri* If 11 
?ig(TqT3RU qft< RC*Tf I m 

?Tin q? |i5r 11 







( Vtc ) 

No^COa + St.O, = + CO, 

nsfir S ?r fm 

%l %JTr ^rlT t I Mrs ST'in? Ir fin? 1*3: ^ ^ 

^4tjiii' ( WhetUefill M.fljjnetic Separator ) 

?FT fRPT ^ I I *1? 'raffl ^ 't’^3 t 

tr«ir ff=t frs fl?iT 11 Tw *1^ w 

fr a^jT 11 iFira ^R'll^ii imif^ri ?i«n I w*it 

w l feq; p: ^ ^i^t#i 

^ $ CTHI ^ai I I im 5tTT ^ ^ 

?Ma ft strm I ^i*n ^Tm I, ^ 

^ iJR 3H3T 11 

^ ifjt ^ is» jrl^*tnt h ?tI^'« I \ 

(fa& ^1^’ lit ?ir ^11) a it ^r*ii IsTsrM^a f^i’sl 

5RT wa t^*it ^niT 11 

^ ?Rrs( Crude ) ifoi iit#T T-il % reR fi^ t 

R. ?mE uft ^T ?rm 1 

' --a 

«ng^ a*n ( Uosklues) ft f%*R i 

^ it URI f^rt % (%n; SnO^ ^ 
tiii^;i ^\ CO wm sNl fta ff*n 1 1 ft ^nw^t % 

swt ( ^ 35 Ptt ^ ^ ^^“) 

ft-n 11 ^ fpiiwlfr? 

SuO, ^R fi m 

a wPi ^t5Tf ftfiT 11 ^'O, % PTfe-'t Ci^r 

irfs^^iT it t ^t*n irftfl^ii % 5fitt 

fufitctftftIr^tnwIt ?5f<1^?r55Ei«tr5fit^Tm 
qpn ^ UT3^ ^ ^ ®naT 11 

;ffft ^ S f^ ?tT ^Itl ft ^n fftffn 

Ri ^ ^ ulfwa 5in^ f^rait II5R feqj ^ ^ 

it fa uT^5r ^ t ^ f^a% 

<r»t ^ ^?fm^ it i jjffa (3^ rfiTj ^at ?nE^ ) 



C t ) 

3 fRr ?t wra^ ff 

<R«r^ ?rr ifm: i 

?T*^ ?T irsR 63^^^ m «?n*2 '^^^T ^ fr-fl % 1 5 ?fF^ 1:% 
?r^<i[T 5 n*T | :— 

t. fi^i! ^ ?rwi 5 Tr li f^^iC R % 

OTfT^C ftfl, {%^ qt 

?r 3 q^lq ^ ^rstt % 1 

^ iTht l^iTT I qifllii q^?r % ^ ^wm % qfRqr 
3 m?n?rl ^ ^r^twl^qr qiiT%i 11 
V. qiiT tiiiMw % fR?!r ^T*ir siff qjai 1 

H. q:^€ S TO ^f?i?r ft*n 5re?n I 
(j*fi ftfl'‘qqr wf^ ?F^ ^fft 11 

f-^ <TS& % ? :-“ 

? . qiq^r % if ?rf^ rri ^ ^Ti:t qfj ^ | aqi 
f%*ii "R ^ qrra Iw Hivcfi 11 

qifff % Hiia^ ^ x^. qig^ it 

^T«ti I ( 

t qf eiTRR qpmcf qq ^ ti?i | 

fttii 3 ^R % fcKq^ q^q ^gqre? qsiRTfeit ^ 

3 flq?flWT qRl I I 

^ i<!«? ^:— 

i gwi iii< iirsrr § ^fiq fq^r, 1 ^—m 
5r^q} ■?] 4HWI ^RSf^TT ^ inq ^ ^rffn 1 

\. TOffl % qf fRi TO^ ^iro % m^ sri^qj 
gj^PR? ^ 5niq^ t I 

sRifqqT <I* 1 T ^T 5 } tTfii q^Nt it irto 

5 [!«n I ( ^ 3 qqtq er*n ^ ^frr: % 

t[q t ftar 11 ^1 ^ ^T ^i?r ^ 

^3r 355<!it «r |t^TT t, ^R2 5RI ?rf.^ % ^lq% % ^ 
TO ^Tm ART fiR[ qipi 11 








( ) 

S »i»i * sfira glw 

ft. 

% ?R*!F ^ 

ifT 3'T<Jr^r fl?ii 11 i?f** ^ 'isft'tT I ;— 

?, sR^fT qt ^flR<r'i^in 
% ^q si*T '»tq#qR i 

fqq Jf ^fRT \ 

qfRR sm Rff ftm ^ ^jir ^rm ^ ^iri q?^TT 11 

(iw rI qriirnfl?^ tRf rO ^ iTtin 

3?nf^ Rqq^ 5*P Rw R^TM =3TRwr 11 

t3 m il?i ^T 3q^R q^ ^ *rr ^1 |l qrg % hr ^ 11 
!f*t ‘JFifro' q?T[^ qsr Ptr rT^ Rqi 11 




^ _ . 0 V . 


. 


:i 




j 

tp 25 L 


I 



r, ., _ __ 

I r ^ ~ ^ ij -urT^™ u M LJ I 
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f^?q «« »! 5 n^ ^ 

51^; ^ % ^c ^?FqT <rai 15 ?t ^nfrai 11 MI 

qt^fi ^fRq % ^TR 11 q w 5|5J qrg qqiq; 

^ll V|t?r% Rl% qiRft qsTqfq iwt fRWt 5« iTm 
tRn 11 

^ qlRT ?r»5r qftt ^ ^r:?! ^ qrR^q wi | mt f? 
Rig^t^ If qqfe qtRfnr ^ r? ft qrmi 11 RTaR^sr ^ rr: qsr ^ 
% Sa^ ?r>R ^T ^ ?5 RWRt1 r ^ ^ hfi» I— 































< ) 

(0 ^ m ti*n 3^ wist ^Rar 11 

(^) wi ^ ?ig« iTflf a’li 

’=113 3tT 5 !Jjai ^ I 

’T:^¥r ^ ^ ?si avr K<^ % V Hfa?ra tt%r ?5 
^ f%^ii ^iar 11 ^1? ft pj m ftcr ((tofinerj 
tiros*.) a*iT stR^^taRpt^ ^T ftl ? l ^ ss^ ^ 

'T^ ft ^ ^ t 

a«ir ■sftH qir ai'iRR siTS’cr ^f I! hI^ ft ^it 
^urai 11 <E% ^ 3?;^^ ^1 aiqiTR I ant arr ft 

u, % =: ^nft f I ^'l ^<1 'Ra wn ^-t ^ % l 

5aft tTaf aO ^fai l -^R fai# aft ft ^ <• irilRra Tfai 
^?aT ft l ?slft % Tj^ ft aig aar pi 13;^^ ftft ft 1 3 ftl ft 
ft 3i5ra feft ^tft ft 1 ’?i3 ft srfa^ta ?Tnr liar ft t 
% wic ftsj f^qr ft 1 

ftiT 

ft #r qt qqra arqr isai ft, aair aR 
iTfli ra^TMi ft I ft 3fgfeftt aft mi qRam 
% 3 igaR ^sl aaia^ wsr-favr ft 1 ‘^rfft^t' 

'FTO % aia^^r ^ ft— 

SiiO* q^ina?ra, A 1^0, 

SiO^ Jda^fa, tV^Oj H^Jira 

?iq (CiiO, MjjO r-v JlRi!m t 

ft ^Tai ft; ft mi qifti-fftl % 

¥ q ft ft I qsft ^ ?itwa '?iaa % 

«H(a ftMl ft I aiTRRf arra-i! tmi ft i ftqfii?r 

ilai ft I *tiaa«r ft ft ^1*15 ^ft ^ fsrft •mri ftr 

¥;q ft '^af fa^RiT ^Ri ft 1 

fH «**R ^?pa StiO qEt'la qr CO ?ri ^affa%a itai ft 1 


C ) 

f3 #5 winfl H fiisRr 5jim \\ ^ ^ fefet.2 ^ ^ 

?i^n qs^ ^fn ^ 1 

Fe i SnO. SiO, = i\0 SiO, +Su 

^g^oT % ?iWi % sTifT ^ ^ ?*t 11 ^.Tni isr^ 

^ ^ ^ iJit' *iRr ^ i#?rtr ?> ?r(^»« si^l 

I ^ ^ t 

5 ll^^ 5KI 311 flf m 11 

^ ?rfft ^ 

<3tltlT I I ^ ^13 IPF ^ ’ll at^T ^ ^'t 11 



ije n^iJT H57 























































i ) 

^ (Foreliearth) ti fiai I I 

?fl>iiiT f^r 3r?i^ <T<i*f all s^r % ^ t— 

11 

(’i) «i[gR?r fiiafi sri^a ?;Tm ftai I a*tr 
( I ) ^Jfai ^T fsiai % c;® iTit 

itar 11 

(Liquation) 

iTJr ft aiiR ?i$I^T tffiT, ftlar, 5Tlfr, ?n{< Ctft 11 

?ISi^q^ ^ 3i5ra ft a«i ^^Ttn t N; ci 

3 igl%ql % g? *Tft % ft ^rlfta: lift 11 <Tft!n>i 

T.fta ft ^(TT11 m anrin ^Tft % aaiiTf ft ft 
^TTi: 5wi 11 '1!^^ ft S^ ®f[aT I: l^raft 

liara^ It ! iTar aiist iift ifsr ft a;fa 11 

ft^} 3 ii 5 i ^tVt q^fta ft fta 11 n ft?J ft 

^•k R^a ^ a^ii ^sgfeqf ftal I! ?a 

Tm] f r am 11 

( Tossing ) 

srfftc! 5:Tft ^*<*T Rs ^ a? HR ft Rri ^ar 1 1 
sffl ft ftlft" fR; ft" ft I ^ ^ ^ 

q!|% w- 11 iTft sna ?a 

*Rq ^im ft t fa Otrt ft ^ ?igfeqT qriwira ^ 
ft l ft ft?r % ft 'n Kn t HfaT ft ^ sa ft ?i^n 

q5t ^1 5fial ft I 

m'^ 

f 45 it|i afft ^Tat rr'^ *1^ fi ^lat at ¥% 

5Rf 3^ ft I ^ ^ ^' 5 qt % 5 '*^ ^ 




( ) 

?T1?T ^ *t’^5T ^ ^fl1 t N?l% ^1!r Ht^l! »TPT ^ 

% ir w ^ t u^fe^iT it l wn 

^Irl? 5RT ^ ^rTU ^ f^*lT ^tl^IT I I 

^ ? it ’TCI, f^^flf^r ^ rrnr ^ % 

tjt ^T 11 

irt qft^Tt^^T lijlf it 'T^T I ^^^% SITI 'T^^tfj 

'TfWM s ^fe*TT ?T5iiT ^ 5ft I ftfqcr ^flt %\ ftflf 

^ ^ q^ 11 % qri% ^ 

H qq[ ffiq^r |5 ^1 I 

^ ^ Tt^t ITtIh 

ffflK 173: % ^?r Vo Jri?I5ItT q=J|^ ^ 5*7^ tlTTI t I 

?rfl: 3# ^ql teqff^ % qqft? qf<:f7fqi ^ tTm fji^i^t ^ \ I 

it q^faqT H I 

^ ^q^ 

q^flilq qi^lil ( Cblorine Process ) 
qaf^ q fiii '#rs % Oh qrg ^ ^q^v^ h NnOEl sii^i 
^5T f1 fq^m (f,qT | I ??I q^ft V ?ni% qst 

qrgfqqrqi fritl f% NaOB qig ifs?rh CO, 

qq ^icn 11 

^O %&fisRrq^ ^1 qqrfir qgq |t I I fffh #l% % 
h«:it h % h: f^q iJt 7 ^ q^fift |PtOq hfl 5771 
qjT^isa f¥qi ^ 11 7!qr ^f^q? h qftqf^ci ft ^hjit ^ i 

qi^ h 7Tqr ^ %qT ^RH % I 


fSR ^r g^iT 

*f) t l wi^ ^Tfll'f-* ^ 

t 5 «f I { 5 ftflt ^ ii^ fii^ ^r ^ci ?r n^ l%^n 51*1? 1 

mhfrtsffe? ^T^3 ^ ^isit ir ^iiT % flqTO rn% % \ 

’fTH3^> 

'?fg?f1 ^ ?rfwqi frp?i^ ftm 11 ??rT» 

^5(j ( o-efloacn, f^ ) iiit Tti ^ tr*n tci^ fm 

^T% ^ f? n? ^ ^ ^ 5fl« lil^ ?i^wi 11 

i!3t??«r ^f-i!l irl^ ^T>t ^ H«r ^ iltft 1 1 % ir ft^ir 

nw ?3n '4 I 

g^^iT irlfRrfl ^ it ^ sirg) 1 

{ Ciiriit ) «si !Ml«T ^ 11 ^ trill I I 

fiTiit 5 («1T \Vk%. iif?i?r3) ^iTf tt^l I! 

31^t*T 

1 

^?rft iWH 3Trqln fesT (r*ir ^ fit S i^t I I *PTfit 

% =3iil^lfl# ?|iT5pi^^ sTft I ^ Mner 

^iRr ?rT^ <<3ifi t imr 3^1 % srg^TR =?OTa11 1 

55 ^r PTTTiTT I urt f I W ?t 35W ?ffT 

^Ht I fi*n in arf^? ^rm'f tr siriir 1 1 it ^ 
^T% Tft3 ^ ^tt ^1 t iim tt=it ftrwi^ ^ % 1 


( > 

3»ir TRI % ^ 1 1 fel^ 

S <H:t1 f^qi WT t ^^^ mi ^ 5^1 t I 

^R n ^T 

«flR S rnifl*! #T ^ 3?qvr itflT I f^ra^ m?i 
qftmi 3?Rr ^<!cn 11 ?jaR ^ ^ 3?Rr wtcf irmr 
^ ^ % — 

^?!j »iRtr, ^nh, ?iTi:^E^r, 

i^ji?! 1^^, im), ^rai?5i, ^i^- 

'tlf^ir, iwf, ^l^rf^PiT ??ti iirfSi^ i 

?;P^m ?rai^i wk m#Rii tm % swh fmfeiT % i 

^ SRT^ 

fffll -^1 3fl^l ^fi R ^ Pi^rl' \ I ?jw- 

qra ^ »i 6 -:i % ci»T^ ^ f^»iR it 'Tft??i? & aki 

1| it? *R % iSw ^ iR ?1 teisn ?? ^?r Pram I h 

?5 3 ^? UTi: m ^ n?r 11 ?raR ?il^?r ^jii ?r 

rar ?im I \ ^'43?: fwi t #it iiiift % ? 

Prefer R?ri 1 1 3?f? f^ik^r ?T?f?fl ? ?hl »fl Pi^ra! I f 3m? 
^fl ifl api^sj Emijgtf: itrmi ? nm % tt mt? ?? ^?t Pim?r^i 11 

^ ^ 3?Ti% 

m3 mt JiHims ?Vir w Pme ?l ^!?rR is^i? ^ uift ^mi 
^ 11 ?! mrc iarfim i—^ ?fWT?i, ^Pwr wi? 3m 

%fl, ira? ? %% mi^Ri Pimrasl \ \ 

^{iq?? 3m 4l sa[w ^coo 55 ml gsp ti|^ 
I ^ |E^T ml 31^ ??^[ i3^o?T ^ Pi^l miefl % I 

Rskt^I ?Cf mi’ ( BJan- 

ket CoDcentratiou ), ( A-ioalgamation ) ^ 

m(i?if3?R 5 RI ^31 w? (%m ?ni 11 

?rI ^ ’fS'-,*«>* mi?? iti? #Hr Rim^df 11 





( ) 


( Gold Vei n& ) 

( rgoeous ) ^ 

Rtafta 11 W iiw ^ 4 W 

^lal % I %?rf?ft '^t aVf^ tThri =*nwT \ a^rr ^ ^ ^ 

fltam’ir fe ?[ri alar mn Mi 11 

ail ?flli ^ <3?^^ ^ ^ fltai f^wai % i 

( AmaTgamation ) 

11^ % ng-PnU 5RI ^ ^*31 Mn 

11 ‘9Tl?5ri^^’ % I If Mu ^ ^rria^ ^ 

I f^ari ^ ^ it ^ t I ifa mN llil % 

aiiw ^ aRi 5riar 11 Si^i 5511 ^ii ^ 

?lk liR BRi ft ^ t \ 

^ ^iia ^1 ^ 11 ^ 

5RT ic*Rt ^ 1 1 M iireft sfi^T 

iftt it ft-t fwi ^ % 1 5^ ^I 

( ^ 5^) Ml ^T11 ^ *•' ‘^ 11 ^* W-c 

( Oriisber ) W 3t4l<T Rill Ufai t I 

t: m ft ^ % VO ft¥ Mr 

^at 11 fftt iial fftwr^^ 'r^r^ %f lar 5ft ^nal 1 1 
fF ^ '^t ^ lift % tfRR 

^ Mr i>'> ^ricft 11 

f RF <115 iilfi ft HIR ^ ^flli I iRft^ “ 

(ft* Iff ftai 11 5?i% ftiqRR ft 0 ^ 151 (fitfr) 5rii mm 
ti q| f*;>?i Ti;? fim =1^ sii^Tfti 11 ftM im 5Rr ^«r % ^11 
*5rM % 5-*t faiit It finft I a*n filt ft ^rft 11 
qtil flit iffi irjv n i?rf.T iifr ft ("ifliri, 
ail ira ft al*RT) ^5ift 1 1 





( ) 



M 5. iafi ( ^ ) 























( ) 

mA KHEft 11 ^ ^1 ql-iis ( nr^itFri, afin vo stfew^r 
WT) m ^iT% «? ? ^ 11 ^ ^ 

qf^ [E? ? qT ^ 11 


l^'O - 

_ 


i 

3.- 


rerrvrnTrrrFv f titi rn.yiJ&!lfimiaBgl p 


«o Rrn 


^ i3?jl?T % qr^ G?T<1 ?^ C*1T 9r^ 

q^sTi ^ t g*n ^ f*ra ^ 

sHrft 11 iq 4hii^ % m*i qm ?nfi 3fM 11 ^T«l qr 
^ qST »T<?IRW 3?1% ^ =!lTm I; R 

^ cNR Cl ^ I I 

Jl^^1i a1:i qr ^ ^ ^ ^ ^ 

(Rj q( ^q< ^ i?T?[ 11 ff t 'i^T 'Hqn qRf 

iiRT ^<n 11 qpft ^r qciq q^R fiqfq?! I Rs q i?fi ^ 
^ % 3rR % ffal 11 q^ mr qi RRi qpit^ ^ q? 
qnq ciV f^q qqq stri 3^ ^ ^ ^ ' 

qR m >qrq3! ^ T%m, feqsn^, ?iTif^ qmi^ 

qi Nq5T[^€ qH^ it ^ ^ R qRr fr tarn | mM ^ 
% q.<ii qq '5(1^ I ^ ^ i^qs qit 1^ a*n qnl 

% tFiq q? ^ I! 

^iiq-^Rq q^ ^3^ q^ ^ ^qqr’^tta qr^rq ftqr *tr*Ti 

lr^» qiqq! % q?ft ? siiqT 11 qiMtE-qra Pr^iqR 

feqi qii?n I »f*ii q-i** ^ 

qRf ftat % qri #? % ^ qqji Nsqt qn^rr 11 qi^f 

























( ) 

fTcTfl ft ^nai 11 ^ ^ ?tw 

f^*n ^T11 

^II ^IFtRre* % R^fef ft ^itERH ft 

tiipii I I ^ % 5^ 5F1 ft 3^RR t1 

^ I ?R%R '^t ft^ *f5rfR ft: ^nn iw?r 11 ?Bft 

HR ^en 11 

?uqRH* ^ ft ft ^ ^ tnp9m«l % ql*^! r 

?ift ft ftiJR imftr qirft ft RT % qi^ m ?iTftR 

(fiRft ^ qftt #n jft^ ^;5ciT t) ^ ft ?nft ^ft srft ^Rft 

ft ^RT fftqjt^n ^ft I 

?nq5iT55 PrR%fe<i 

S'ppjt :— 

»—f^ft ^ % qfqr qftl qpiqi fill I 5rq ft^T ?t 

ft flRl 3ilft ft ^tTT I «If qft 5?f ^ 

fTOTRcn 'rafft 5CRf cfRi srn 

f%qi ^ 11 

^—fiiHft RPTR 'nawl { F«», Cii, Sb, Bi) % fttPril Rnn 
=CT fcft 11 

^,_ f^ft irfq^ tTPTi ft cs|} ft t 
ft f^tft f 5ft I — 

?—#j3r 5 b 1 ^ qit Irk i 

^—qiftt: ftft ^ fttfiqR Ri fftfew qiPHtr? ^ f^ 

ft pmr 1 

ftl?r qRTl^q q?m! ft itstr \ 

v_n^ % ft ql5r ^ ftti m ^qftTR wr 
#1 # wifft 5<rniTft^ ftift ^ ijft^rqT ^rri i 




< ) 


qf|% ^ ^ ^ ^T R% ffii) 

aw €^hi mm fis’iT 1 1 ^ §*^ ^ 

qla^ 5i|fl ( ^*0 w ) TiPif ^T^i % I 

!?if (Caldecott Cone) 

^ M ^h111 '5®'’ ^ ^ ^ 

*fl% ® f%*ii ^1^1 ^ 1 

q? f?iFT qsT qqr 'i 3?^ 'tr ftfli t 

^pqtt ^ ^ qipfl '^RqT 

q^l tlfll I l 3% R‘> mrf^ flf^ ^ ^ J oo IW 'Ttqsc 

^ ir ^T 11 ^ ^ ^ ^ 

iflfaqT^?5l I ^ *1^ ^1 ^ I 5 

qhn '31% 3150 35^ 11 

fro ^ % 31 ^ 'i^w 5 ^* ^ % %^i 11 q|T 

qRlqiqi3i35^ 

fnt '31% ^ I 

^mS^ *11^ (Collecting Vat?') 

%rf3q5I? 5fj % '31% 31^ ^ ^ 

nmt 31% *«3T?3! 313' % 3:^3 ff31 '31^11 I 53% ?R3f %t ^ 

r3*R% 3fl ^33C R3r 31311 I f3^ M ^^<1 31 9^^3 

ft?r ^r %3T 3T3ltl 3\%l^gt aw? 3T '#f%>l' 

fqllFI % q«1 SKI 3tq3H¥ 3t?I % 313 %3T 31311 I 

n\ (Leaching) 

33 JK1 ^ 513 31 ‘'I^R '>T5' % (1t5r %t ^ 

^ri33 31 3l%rg33 ?n33KT ^1 3151 331 3^3 ( ) %t 

rai5 git 3l? ^ ttwPit '31911 33f% 1%^ 11 




( ) 


^5 m Vo iR ^ sqm qi^n ftm 11 

imw ?i5:ran ^qj 11 ^1% % qi qi3 sii?a 11 ^ 



^ ^T3 ^ ^ f3?I% 511% ^ (t^ 

































( ) 

tR? ^ 3rt^I f R t;o T-i 'T?:^ ^ ^ETfcfl ^ (mT 

c it ?nTiiTr ^7111 

tH 31^ 5 m ^iir 35J ^tcTt t ^fqr 'ffTf S AuKGi!i, % 
^ ^ ^ t I ^ ^ flin^ 'TR % ^rqTif ft <tr S tr^R 
^ ^rrar % i ^ qrw ^ ^ir^qTffng^iR % Tsr^ tr sri 
‘(if!€q=^ 3fFl’ B ^TIT ^at t I 

( SHif ffm*i) 

?rR ^ *R q5f qr ^ 

■qw* ^ I •TR' 5ni ^ qR ^i^q ( Vacautn ) 

3?I5IT f%qT t l^f ^'hRTT t ^nqir iIsS f I 

fte qsl f ) ?qit 'sftWiT ( Oliver Filter ) 

qr^ 3r^?ra 11 

qf qt^f qft^: ^i I f%q;[ sqjtf to aqr smtit p 

ji ^al 11 q? tf^ q^ it?qf?i ^ I: i | qrn 



^5. 

q;^ qiq $ I ^qfl % ^ wmi fqiT sq m ^?9t 






( ) 

i 1 ^ ^ ^ 11 sTift^OT ^ 

atn 11 't^ ^ ^ ^ ^ 

^ ! fsi?i% ??rT: ^ ^ ?rftT 

1TWI sa’:: ^ 1 '*TF^ ^ 

% TR ^sitn I", ffKf ^r^*i {^ ^ 

(II^T S % siw ^^ ^ ^ ^ ^ ^ 

f^HT »if?i ^ =!rni^f?ft 11 rn^n S Q3i 

% s*n R't ^ ^ '^“ 'T^f** ^ I 

^'q;;! ( Bntter^s Filter ) f1?ril I 


feet % 5n^iT ^ % ^0 S' ^ ^ 

qjif ^ 13:^ fen ^RiT ^ I q^ fl ^ 5J*ft 

^ % f^qt :nftw ^1 ?Tte ^ ^ ^ ^1 ^ ^ 

gru tftel ^ *6l tR ?t5 ^ 11 ttl^RH^ ^ 

f^rq ?r m^nK sfl^ ^ ^ ^ i ^ 

^ ^i flat 11 

( ZIdc Boxei ) 

^ IK ^ 51^ '•h ^ fl^ ^ I ^ gfTqit%^® 

Jit-^it 'Ele ^ qT? ’Tiiil ( ^ 11 ^ ^ 



ti« a# ^ % gfe 


% 5 firia s^ % ferra % alwr wts t qtsr a^t^fHl il 
qwt ^ afar 11 ^ ^ feTR^ 'R ^Separatiii|^ 





































( ) 

screen) ^ il^ ^ ^ qRT li'R ^ eiH 

^ ^ ^ t |i w ^nrn 11 Tt =3^ ^1 

( Sbarings ) ^siitfl % | ??j1Scfii I 

5® ^*7 5^3" 3? ^ 53^ ?t I 

3fm^ %lt qr^t Ml ^ 11 ^nq^nsr ^fi5T isfl^- 

?n^ q?fiT \ I ^rt^raar ^ 33 ^rqgq^ Ji»n? cfN fi^at i il 
'3Fn t l ^ ^ ^1% fe 531(11 I ^R 3R % it 

tiRFafci ^ F^qi I ?t»iT ^ ^pn ^ ^sn^if 
1 1 31# ^ ti'*.f^ r? % ft# % 1 qq# if % 
qf|% 3=t crftl^s’ ( Lead acetate ) % #?r $ f3RT 53MT 
I wlRf ipr 31# qst 1 #^ #m‘3!w w g^q (33? ?t sif^Ri 

e?P1^ % ! 

«R%q^ ^ {^ 'iftfNNf ## 'qiftrSt— 

?. erqqn^ #5r ^ 5n^?3 (|q:) ^ q^i#' ^i a?»iTq ( 

ql?r n ^ qqffi *tRT q 37^q# I 

?rRq!Ts S (1# % ^'1^ ^ fRR I 

?tiqqi?^ #3 # ?i% 0 .^ jtfiRRi koK ^ ?q ^1 ?# 
^qf t 

ii#5 eiTif 3f# it ^ # ^fl ^ 5qqRq?r (%qf mm 11 
fl#? ?if?f e# % f^# t ^ wiw ^wiT ef^idi ^ 1 

<i«iq#<5 ftPif % ?rgTO I— 

^AilKCN^ + Zd = ZnK^OKy + ^ All 

fH ?mq ft 53 ^, #31 (T*n aT^r 4t^ <?ft 11 wqijq' ft 
HTwfl^q! ?f>i PRrrfT ^ # tr^^fwl ft leiqR 3ft iiq:?r 
q:ft3 ft t3ir ^STtIT I I 3I ^ ^ sTIWT 

3fFlT 5^131 I Neft 31# ^ ?nwit? 333T ft I ttS IH 

q^i4 # #?im, 3^31, flltf 3*n ^ (ft 33 ^ 

t) % fi3 ftqiTTs # ft WPTt 3iraT 1 1 ft?! 

# ?r9nT^< 3>n tw Iftqr 3iiai fti q? sqmft^ ftten 

(3inH)ft I 








( K'A ) 

(KCN) ^ mm (Sa^K) % 

«i*f m ^1 ^ ™ ^' 

t vAu + t;KCN + O ^ + rH ,0 =vK Aii(CN), + vKOH 

vAii -1 ci>"aCK+0^+^H , O=vffaAu(CK), + vNaOH 

5|^ 5R( ?I^=I ^ 

^. ^KA11<CH), + Zb=^A u + K ,Zo(CN)» 

V. 5 it?aAB(CNK + Z^ = ^A« + ®“tM^^">* 

feqr ? H ^ ^ 

^ 11 

5mf«R! TO 

^ f?»a ^ ^ I m silf wfW*r 

^ sriPiTO ^ snrffl^ a^n 11 fq 

^iH ii qfilr Msra itqq ira ^ ^ ^ nw? 

Mr ^ 11 ^ ^ ^ 

( Tailings ) m ^ ( Extraction ) 

«5T 5PnqT sirai 11 ^ ^rfe ( Strength > ^ 

ft f<Rr-fiT5r ^ ^ 

am it I 







^ fiT t <pti ^ n % ?TW!in^^ 

3ir % I ^ ^ WTg-f^R ^51 ^ 

^ in^IP 11 ft^^m) 3iTr^ ^ «“»* ^ ti**! v"** 

t K^I <^13 ^ ^ t l ?ft^ ^ sfigpraR ^ 

^ ^ =^^1 

Rpir ^ ^?pl 11 

gw 

?imqi 3T^n ^ ^ ^5^ W[^l ^ #n i^Kt tl’^T 
11 *?l =TlWfI It ^r TO t I wf^f, 
sqiRr ^ jfhisnt % K?ra| ^iiifljm ft 5[rai 11 ^ ^ ^ 

3^ (fc j|s^ 11 qi ^ ft'it, 

3(Ri @ ^f 1 *5fn^ ?Nk efNt ^ 11 ^ 

<n ^1 5i|RflI #r ^ 5r5erf llEl *TI^ % ^R fffft ^^f^ I I 
( ©Xtruslon ) % 51^ 5 % mtTfH'if? 

11 %T emnn ( RecrystalUsatioQ 

Temperature ) |3^ w % i% % ft? ^ 

( Work hardeoed ) Jiff ftai j srott? ^ri fl^ it *ff 

!atf! 'sr ^iflfiT 11 

^il^r % iRi^ H ^fNr tlfri f?(^ 

<11^, ?nf? JT ftfif 11 f^ ^Tffj 

fhcR ^l ^w!^*w ^ 5I?7 I?I^ f?RT ?If ?I<5 wk ^ ^?RI 

^ ?i^tn I \ irl?i?ra gjp eiir fi aq^n tj(f ^ 





( ) 

% tlR IR ^ Clcff t I 

sq^m ^ 5fil 'n^ ^ suPl^T aflk isl^ % ^jq ^ fHiT I 1 
?r5ri^RTt % ^witT % ?T% siq^f ^ ^ 

I f^^(% FiK?r tR ^ ^ 11 ^ 

^ <q ( ^ ) ^ 1 1 


flTq ^ mi *Rq (m o.^x ) M 

\ I ?q wMt ^ erNr, CF^lq^ft, fircqq, snir arar 11 





qlm 

qldXJrf 

HfSw 

^TUT ' 

: 3 l?iWa 

Ilfe?I(T ! 

?r*Hll 5 jj^r 


\r 


... 1 

1 

^*n 



I- 4- * 

1 

■” 

1 


%qRq qig 

t;? 



\ 

^lqfr%q 


C» 


\ 


( Matrix q) 

, Ou.,Sd eiqr 
SbSn ^ 

1 

airr '^la 

1 JLC 

r\ 

w 

t 

sq 5 !JT & 



1 V 



q ?n^'n 




1 * 


1 ^i?n 11 


1 

^VS 

1 

#-* 

1 

XX 

! 

1 

j 

1 

q (plfq 
qqq 5 pim 11 






































{ ) 


% sngtm?: 




il?sbT^ 

i| 

ir(^ 

5^? 

*it%*rT 

1 

' 

1 

As 
t>,R Cu 

<nn 

iiimt 

irti 

^P 


1 

\o Cu 

:t^ 

yiwtl ^ 1 


^ ^ i*i^ 3^ 11 ^1’ 

5|5t iri^f ^K 'rf^fi Tft^fflti 

einttl 

?fl% Rij sfm^r ^^31 itfe^ ( PbS ) 11 nr^ 

1 I *1? ^?IT t i g5 StfeRr ^ e;^'V nf^fl lim 

Clffi 11 ?5i^t *r?i!fT tn^ ^ 11 

% ^3T ( Cerussite, PbCO^ ) I ^ 

Ms,% ^ ftcn t I ^ SiOa, Fe, C&O, Zn, 

Sb ii*rT As iraR ^ ^ 4 He ^ 11 ^ 

?rl^f.f?r ^il?ii, mm m 3^1 ^ ^r ?t 3^3^^ 

^cft t I *(f ^ ^ ^ ^ ^1 ^ 

% 3 t«C [ ^H ^ ^ «IRRR *n»T *ltr 3tW lltH f I ^ ^ ^ 

\t J#?r?r ufe^ 3 r?i1j c; am a*n !ila?a (c ^ 

^ I H» 51^ f^*TR 5RI ufarrm flria %mK 

?a a*n a ?nw ^ 11 































< ) 

^irr^ q'Hw^w, ^1fir a»i[ w % \ 

^ % qf^'l Skr (i^t 11 

^il 

tfW ( CoDcentrate ) %*IT % \ ^ ^ ^ 

IT *fl r^t^n W W11 ^ ^ g^E ( ??rEif3 ) 
% I ^ qsJ ‘SKf*! 't€i^’ BIRT HW: ?raJl fliqf ^ t 
1% ' 115 ^ ^ ^ ?TT ^R1 t ! 

( ^ ) MW?RtT?iTqfji?5 qi 3ti3 % snr ^1% 

^ 11 ?«t «ri«rw t^Klmce Rt-is I [ 

W ^ 11^ 5 ^ 5HT ?!fl:'T ( Act ivatu ) fpi! 3lT?rr 

t ^ 'rafer^I STKT Z^m. ar^-rf %qr 

^Wl ^ I 

r^tt: m ngt^ fi ? :— 

qs^ fsiaq PbS PbO q^qi | 

bV PbO 5sl q5i^% *tt GO 5Rr Fw ^tm \ \ 

q^M qr |ta| CTf^iir- PbS ^r*tT 
I'bSO, (qi PbO ) ^ ^Rnqm f^qj 5i^r#Ti a«ir SO^ 11 
=5Kr 5« 'IT®Pt^ rRitr %« Ri«(f % 

Ct, i|?^1 sin ?iCI »r5n^it ^ n^ai | m ?iRr^5 

nkr 55n^ tto h sns F^t ^tim % i 

^ 

PbS ^iqi qii^iT *1 r^qi zH etfit l*Tl%tz; tisr % 

q?% WEIf* 4\ ?5?ffT: t qftqf^ «R g|{^ | 

«ifA ^l5[3i n 5 iT?i 3^'<m ;i It ^ ii*iT 

EFT nr^*i ?m w»t «R hfi ^ifi^ ^qn?^ <t:^?i n q|(r ^rr ^ 
Rff I qi^ ir itT^r ii ch ?<pn f ^t ^irt ^rl|^ fjRm 
^ qR n% I 







( ) 

S feire (Ttfl t—■ 

( O ^ li'<»S+U.O = Fo* 0 , + Pe SO, + ^SO, 
(5i)^FwS0^ =Fe, Oj+SO^+SO^ 

( ^ ) ^ CdS + %.0 =Cii, O -i-CoSO, -f 5 so^ 

( ^ ^ rbS + 3.0 = PbO + PbSOs + SO, 

?fk ’IPT 3T f ?niT^ wmif^ 

As* 0., Sb* O, ) w 11 

dfH*f <11^ 

Ttfen % w si!ri ^ ^ m 1 

a*ii ‘iRp 5n*i?’ 11 r-i^ 

*it 5 ?n 11 

^ ^ ql^ ? fl » *?E^ ^ 

^tRjir ^ ^Tcft fqtft % iT7 It ^ ^T ^ t I 

5 ^ irmr irrs^rtr % ^tlT 

ttift I qf? d ^ ^ Eitt 

(\Ved^0 Furnace) ^ 3?Hit RfSTT iifa?r(T ^ 5fl ^"t 

^ ?}T ^ ^t w <W15 5^ ^W5i % ?n*i *i 

rq?r[-?K ^fn ^ 11 

ifz»25i 

Ifa ?5 ^ i^I^f I[RT?rtT I q| 
it ^ SCl^I **T^f tH qtrfsO'l ^ t I 

5 ^ w q?*t^i fef^ gtjr isro tf*n 3^ ifi&^i ;j^?i 
Titwr 5 ( ^ ^ *^Ns SI It ^) firaR i i f^fi qR 

ir ^ ^F^*t 3T^ ?I t(ll ^ I 5qf5T ! c 

5? ^rqf *T?^tt H. Itcit 11 3?rit c it ? * !:j w iptmi 11 

q? ^ ’ll qilS ^ 11 ^’flgRT 

?f5fT 3nif ?fSF ^ f5RW *P5f? 3^ 3*tT i!ll? P<T*^'^I t I 

^Ptij Fe, Ou Utir S f 






( ) 

^ ipf I ^ 11 ^3 

*irjf ?r ^ weti % I *f^% t 

% itfl% I? ?niif^if ^itfl %i 3 i»i< 

ifw ^ w ??r ^ ^T % 1 

^T5 % 5r!% ft flNs ^nrolstif PbS ^ PbO ft qft^Er ^ ft 

ift-t fEfft ^ <n 7 3 t<i 5 r 1 ^ ft ifi; ^ I ft: 

RmT <et M ?riEifep enq 4i qnq^q^ q^f q?Eft i qi3 

^T ^qiq tH. q&qq flar ft i 

^ 4 ct ft *Fq^ ^ qi^ \ ^ ft I qpi fewM 

fnroftf^^itnfti sraftiiq! ti%tNK^l ^qft 

ft 1 qre^ f=rsRi ^ *?rf^ i:ftq ft ^rsf % Pifq® 
giiil ft 3f[Eq ft I toft 6 q^ETtf CaO ^tqi ^qrlftft I 

^T?? %??R*T »!#l 

??i ^ ft JFq^ ^ qrqf (c: ufwcT ft ^i: qff =qrf^ l 
qqn^ ft wfft^ q=^« 3 tB ^ qffft fqft q:ftq ft 
?te ^ ipq^ qft qRT tq qraw €l ^f<ft ft fw wi ft 
^ qi^ ^ ^iO ft I ^ f^'T fipfsqft ^ qift^ 

It qn^ ft {^ft qf ^qg??; ft i ?«ft a&lftq ?o® 

sq ^rq (te ftqi q?«ff ft i ftfi^q qqq ^ qft 

3 fft fq ^it ft fftqft qift« ft atqqr ft i 

s^T^ 'ft’i^ 

?fl«T *1^ ^1 s«n«5 'rftq tiTft ^ q^ftq ^ qnq^TifR 
fRft ft I ’qlsif VO ft %•> ?q er^ tieft ft l fttft ^ qfR 
qq;*t ftfrr qicrr ft (qift ftq 3rq< ^ntfl ft qrt< 3qw ettwr 

qsq it 5iRrr ft l qftqj aftt % qH ^ linn qw iru stm ^ 
5iTcn ft 1 fqt ft^r % if? ^ ^q llm ft i ^ 
^ qft^T % tftectK qt ? 5 ?ft ft i qrlq^Nr 'Eftwt ft ?fnqrq 
sppir 5RI qf^ qi3 ^nitq ^ ^ iqqit^ft ^1 ft i qi3 % qS% 
m l« ft ?Tf9 irf?f qq flHT ft I 







( ) 

^ f:— 

f%?n |fn i 

^<3ft^ few ^l ^r ^{l ^ I 

I—I 
V I 

■*.—^^ %I 1 

fer^ ^ 'niRT qj^i ^ s’ii 

«. 4l^ ?fT^ I 

5?!Tts 'f^ ^ ^r ^ fei^ciT ^ ^1 N-ic^ 

% % ifl% ^ n| t ;— 

?. nfer j 

‘wiTfl’ ( Speiss ) ferft JWT^ifT: 5h^ ^ fT*r 

im S ^ftw, wif^ 11 

\. ‘^’, fefi^ tfttl % w^tc® ^ I 
V. fern iwHff; #|T ?tv; ^INnw % ^ \ I 

^ iii5^ vin% ^ ?J*n ^?iT I 

?T HfesiTfl % 5}tR^ ftflT I I 

l^^< G:«m ^IT ^ I I 5!^ 
aiif %v. % qig noo" % u**" 11 

qf< ^ ^ilTflt PbS % ^ S ^«n i €l 3W % #Bl r^’W's^ 
9 t PbS ^ ^ fiRT ^IRTT t ffw 

?nqfRr ^ flm i ^ *ii ^ 

ft^n^ q? ^sfsRi^ ^'m %. l 

ij^jT ^!t PbS % qp^ ^ 11 

^ us^ ^Rnqf^^E hm ^ I ;— 

^PbO + C =^Pb + CO, 

PbO + CO- Pb + CO^ 

Fp^O, + CO=^HFeO + CO, 

‘wiffl’, ^ q?tT wgita ^ i!;^ at 

qr^ij iz:^feti ^ I tm ^ m ^ ^ 

fl*lT qT^<l ?I?PT ^ ff*iqi Cl '**1^ I 






( ) 

*ir "^4 ( Work luad ) 

^[?II ^ sm i^*Jf 3fTcn t ^ ^«T ItfiRTiil 

aT^i, ^jV< ^ sri^fi ^i®it afe^ %<> 

% I ( Rofioery ) f^iu ^ ^m I 

^<1 ^«jii ^ 11 ffr?rj, tiTsif, €i:?n 

C» ^ 1 1 ?'t Jtiff <Rira’ qq 3^^ fell 3iRiT 11 

^ig^ 5lfn 11 ^ sr&^icr «lfli, irfera 

FoO, Rur^^RT GaOj ijo ZnO, irPj^ici SiO^, 

?rif^ I ^l^^iT 5f(cif \ I 

?w I%5 Tt! q? ^ ft =tq rbi> tt PbO qr PhSO^ qi 
^ ^ tFra ^ ^■TFT ^ tjptT ^aiar t q^*f' ^ 

nKff giir SO 4 q qj^ip % 

^rgqpf % It 5ii^ qq ipti; ^ % tlqr I i 

gq^fp I :— 

t. ^r feti^ h}% ^ qiqt qR ^ qsq slc jt^rr ^ | 

^flT PsiHR ^ ?rfq5 V qffllH SiO^ %\ \ 

HiOa wrqjs q^Iq^fi5^ qqrar % ^ 

31713 ^ t qqr ^ ^ wif^flr^ ^ 11 a1§ 

% gqiltfl % t4-4lt,ei qiT ^ \ 

% ^t ii.<iilH3l, qqi wif^ ^ qqi ifqq g^f 

1 

t<» ^ a^r ir Rqq i,^qi 

% I ^ctiq % %m fllai qlq a q|l antf^r «fi3f i ^ntfer % l^<? ^ifir- 
iil Ibt % qi 5rac gjt qtgqa ^ 

( ^ q qqai t ) qqt 5l3t t | ^r §-P[q qj^ 






( ) 

^ ( Well ^ I I ^ 

a^n =^" 3m ^ (Hopper ) #|T ^ t\^ 

qr #S1 WT11 mn^ ^ 

ii 1^ ^n% 13t #f mT ^ ^ 

^ tN^ ft ^3 t I \ 

^ qR mm ^ ^ 

iiti^ itcitl l Htn *tt^i%sfi 

WISHES \ ^ ^3T t I 

;jPbS + ^ 0^ = ^ PbO + ^ SO^ 

PbS + ’lO^^PbSO* 

X^ qR mm ^im f I ^ ^ ^t^iT 

11 lafira ?mr^ffl m ^ 

^ml— 

1 PbO+PbS = l Pb+SO, 

PbSO, + PbS=Pb + ^ SO ^ 

^ ^ iftT ^ w r^«ff t 3*Ti tr»r % 

11 ^T q? U] Tm ^ t 

^ 5¥fl 5 ^ an I ’Tf#5i ^ PbS m PbO % 

5?r S ^T11 ijs *7^ ^ umih^af 

^^\v\k ^rx JR!Rf ^ml l f?ni^ ^^^ • 

qf? sir® It ^ ^ ^ ^ 

^fj trbU T'l^ ^ qR^ an^fl % ! 

qra ft ^ ^ I ^nn 

3^^t %t ftr qq ft ftr (^qr aim 11 ftit ^ 

^ ft! qpi ft 'j;^^ f^f ^ ^ I q^ qilft ft?! 

( Skimmings f^qr irm 11 

um TftTIT qfs S® fttir 11 

;ff( ^ I x?ft ^ '7(5^57 €t ^ 'i^iftf 



( ) 

% ffm 11 ^ftn PbS % ?(i*i Pm ^ 

ffter 3?M 

PbS + Ffi — Fc S Pb 

?f|% % J6t cp%1 \— 

\ PbO + C = ^ Pb + CO, 

PbO + CO=Pb + CO, 

fH irpT #iT ^135 ftm t 3 - 0 ^ iR?i>n {%qT 
% I ^snm-. ^ 'TT^ ^ \ sTrf^TiJ ^ t ^ l^*n 

11 

% Ih ^ ^ 

^ fffflr ’6'flt ^ I ?r<ii 3’s% I3PM § 

^ ^ 3 %^ ^ 5 ii?ft 11 g%ii;i ^ ^Jj: 

iiM^, aNr, 3 rr 5 Pns, n^sbr^fl, ^fm 3 ?gfeq! si 4 ^ 11151^ 
^igsft ^ f^ srsfeqT ^ 3 m^t ?<Jir it 

5 IM ^ 1 % 3jr ¥1% it 1^^ % ^itfrl 3 % ^ 

( Soft ) tol aiM 11 

«t?t % i?5iTtn ^ | 3 iw 5 it 1) 5 Tf( 0 11 ^ 

?rPwfii?t^ fil ^ ftcfl 11 3 Fm ^o» % i:ofl z^ ai 
ffspH Bijr 11 

IT fe 5 T*?i *1? ^ 1% Ffl^ ^ iftsfg^ 

^ 1 1% ? 11 ?fi?t % {rn 'Tii^ ^ n ^Rt 11 {^ »i?n 

3?^ w^T^ifi!! Ill cfTtin^T ^HtlT ^ I ^ ^ [I<|‘ 

=55mT ( Babble ) ^ t i |?ilt ul^wtrRr, a*n 5^ ^flm, 

?nSf^ ^ FTcif "R ?ri ^ 11 it 

IRPT It l|*IT ^ I 1 |tl 11 ^nn ‘IiIit’ ( Dressing ) % \ 


K g^ ( Softening )—%i 3%<Pf ^t it^ ^ f^| ( 











( ) 

mm | ?fh: ^ 3% ^ns^ 

5Nr ?ra*i t!^ ^ I 

^ % Q?i(^^-, ?ni^, ^ ^ ^ ^ ^ 

111;^0 ^ Sai ‘*%W’ ( VhO ) firam ^ 

%*n^T ^ (StimmingO^^ 

I ^ wRi ^ ^ ^ 

11 fe € 1 % *^1 'TPr ^ ^ ' 

% |J51^ ft, *TmT % ?T 3 ^rtT, w ft U 

^n; ?mft ? sT^^it ft ™ ^ 11 WfT 

^ «) g«?n ?E^ 11 ^ 11 

iTw ftift ^ ‘iJ 5 w^’ ^31 ^rai 11 


arf^?ftft%^f^ftlft^Ti^ 5^1 qmft ftN? 

3 % ?rpi^ii &^) 5 n ^ 1 1 ft ^ 

ft ^*iH % ftiiR-ft ^ ^ift ^ I ft ft ^fi?ift ^ ^ 

«T 5 lepiT f:— 

( t ) RSfri ( Patti a so ns Process ) 

( ^ ) infO *15^ ( Pai'ke'a Process ) 


IB TCift fT <1? % fti ^ fttft ^ 

5naT t (R ^ ^ ft 5t! !jft^ ft ^ 

fm ft wift^ ttffl = 5 n?ft 11 IB !T?i^ qf^ mt *m 
^ ?riftq» BBq ?Ri SB ft ^IBTI qpi ft ft 
ii\ qfl m gqi <!nn.ti«ft ^ % mq ft 

^ ftt Clftl 11 fB fftjqt ^ qi^qfT ^ft ft 
ft bB ft ft? 5 {iH? 11 


S i I > i- 







( ) 


_ (^ 'ipit if s?? ftifl I % (feqr fk^ t ciqr t% 
$ ^ 5 ai^ 11 c?r mcj w 5 !TM !*n:flT I ft ^ 




{%■? So lat 

<Jsn rfNii xRt Hs^m 'gTsl ^ 'iRnf^i |k \ 

jrr 4 t ^ 'll HHir % stiggp ^hs-if ^ 

wi 11 at ^ |tt f^i 11 w^run W 

tRit ^1 % ?CT t WT ii ’sircrr 11 t'l fd?it liTim itb fipr t 

^ ^5m 11 fs ^ t uKdfl^ iPT ifit ?il ?t7^r 

^ ART ^tfl I (i*int 5it n?: ^ ftfit vTtn t q(5#r ^ r 

?n^ I S'! iftt ^1 iif ^ qr^ n ^qT^iFaRer ftqr 

!ar<n t Q*n |q: 5Efit # qi% qra 1 1 «rf ftqj qR. 

^K ¥1 ^^11 j qif % srRsir tr t 9^ ^<»p t v* iiffr 

ffal 11 ( Cupollfltion ) fftcr ?Rq ftqf 

^ar 11 

71^ sqra 391 mii ? 3H ^(t111 !rtt« S 111 

el«f mm 1 1 slar fr ^ ^ 













































( > 

t wk ^ ^ sfiftTT 11 ?ra: qs^ir % ^ ^ 

fi^nwra 1 1 

^ qsi f^'Ttn q^ I ifPT ?jkn ifi'c ?r 5 | 

?TSfeqT mu ^ I, ^ iM it 

^ ^ncTT t $ 3% SIR fer m t J ^ q: 3 [^ 

5RT si& E^r S I \ ^(i ^ ^ 3 ^ ^jTcTq ferf 

^ 11 

^ ?rfww if 115% ^ 5r»l? If 5 ft 11 115 % 

ft^lwfefT ii*^I q^ sjfHffef t;;— 

?. sq mim if ^mirk qrnre ^ ( Tnimi- 

sciblo ) I I 

? qs} ^r^-ai 3i?rn ?r%^ wk ^ fi^^n % \ 

#t qft ^ ir*i ft^r I (Ri 

V. #t qil ^ sqqitf 11 

^ >^ 13 ??! qtif jq ^ jfq 553 ^ fq^ ^ 

qftt ^qi m ^ if pr t 5^7 i^-qRcn 

qnq^ ?f% ^ % mv>f :s^ mti tf^ 

3^q!t ?RIC qq ^T^r ^ 1 % Tqffe^ 

STrffe^^^Rcq srfqq; gtgr I j 51% qsT sq,|j5 gri?ri! ^ ^ 

5¥ ^ S ^far I gqr ?iif? er qqrf ( Crust) % ??7 if sm sfej 
ll5wq7^%si?R^|%qi5tmrti 
3ncnJ|3iq|irqqft% Rei^ft »R*lfen^|aqi 1 ^qigq 
^riin f ?fk %5r, m fi fi,^ ^ ^ 5rq wm » i 
cro^<lwk^?RrqqR%H5ili, 

^^,!rrt%qr qtn ^ 

^ T q^RrC^ qftll' ^ ^ ^q| | I 

'T^ 

^ jq ^ sq qi% IRff 5ft^ % qisjf it itsji 

I ^ 15} qjlqT ( Slabs ) 5ir<f} ^ (j*,T %g, 

?S 






( ) 

^Tm t I 5t^ 'T^ ^ % I iT'I^ 'T?^ ^ 

airaw ci*ii ^T<l ^ % I 2^1^ 

tmr ^ ^cfi I ^ W& S fl.a sldur^i 

^r ^rai y. ^TO 

fw ^ ^ f^^n ^1 I ?Tt^ ^PtK ^ r^^T I 1 

( CupellatioD ) 

% fell qr % 'iT^ siTT aifi 

^fl% t % SKI bIkt ?Tt 5 iT "snt 11 

^ ^ % ?tI% % ^ ^RT ^cir t 5ff ^frar wwllf^a INk 

‘%^’ (PbO) 5lTaT % 1 Ht^lT ?lV ^ WT1% % I 

^ <1:% ^ fl ^Rfl 11 ( ffen m 

TPT) flcft I <i>Tr ^ wt 11 feiit 'ins 
=5iTffl 11 ^ % ^R^R, ?rfmf^^ M, ^%iT?=: t^Ti 

^ 'T^i’lf ^ ft^rm ^it \ t K^f^f irff^^K nrft ^ stfr 
11 §jn ?*iKfl 11 ^n^f^SKK ^ i?M '^fmr ^mr 11 

^ f^<TT 

nriT T^fa S wn ^1 1 n*n 3?f lifft-^ irk 

^ ^ 11 ^ iRn ft '5ti'f) I nf ^ stis^Nk 

iT5nni inai 11 !ik !^t ft5im ^ 11 

fnnnR tcao’ n# jr; i?f[^ '^fi k aig ^nrn 11 

(PbO ) fT fSrttfnr w ^ t nnr ctm ate 

Itemn ^^nni I fte^ ^ nn^ tcf l n? 

^ ^ ^ ^4% (94 ni^a 

ft I 

?a ais CT nfefm 3^ K m infl n Rm snar 11 

T5tci-^‘'in3?TiK '^t ^ ?nnnH ^ f?ni stiar I i 

(Jpg a ?n ?Rrl^1 ^ ^i?^jq nr?^ 















( ) 


ftrarmr ^ I! ^ irta ) 

ttal t l ^ =^<^ ii? ^ 1) 

^( 33 ^ iffk qi^^ 5^:n :— 


? siRf ^ q} ?rnr- 
^8Rm qft ^ I ^ 
atftr fq^i 11 

^ infr ^l?n % fe^ 

?rf5Rj 3^3^17 ijif itm 
3qiJ qT^ ^1 qiqi 
% 4,0 A ql^ ) 1 I 

% ^3^ 

iHl I I 

3^9^ 3'jil % “Rif^ 


q[q^ 

?* ^<1 % ?ft% 

^T 'Tftjqtqq ^1 q?^n 11 

1 , «)% q qPIT 

i> 4^i»a4 wt?f srfe^ ^ 
ttcfti ?rcr: q? 

% q^-f Hqsqi 11 

% ft'-fq'q ^ 3q- 
3^! 11 

frfq^i q^%<T t \ 


^ ^ ^ %\KW^ 

I) qtiffq ( 3 ^ qqr) q fiqt \ «iqr l\ ql5f f< 

srrqj qiR^s q 11 q^T flfen (t^T ^tr! ?r[|fl 

5jn«5 'T^ 11 qirftq fe m isfi^ ^ ^sq 

^ fitfl 11 qiHT^tq^lq? sn^ ^ Iqn# 

qR ql 'Rcfi 11 


















^ ^4 ci^ ’^is % S g^ *rr, q^rfr 

^ % =sii^«iiis aif aw n^ fffii 4|c4|^< qja^f 

'3IMT *n I ^na^'i ft 35^ % ^irrf ^ q^ qifj ^ 

sr^f 11 

l%ft 5n ^tn 11 ll 

m ^Yo* «*» ^R 3^51311 a*n |%qj ^ 11 

atWT 'R ^ gut gja? g^f ^im <r^ n**'* 

% u<>’ io gTwfl % gN ^ flwfff ft %t ^ fliiciT t m mK 

^ 'ar I I ^ ft ? Jifegg ftigf Iq^f ^ ^ ^ 

flaltl sr-fPRi <R^ ^^ ^ 11 ^*1 

^ ft (RR ^ e?m ? 2g qf^an |lal[ t gtg aw 

^ffNft <Rg?\»qre:ig ^^tfjftll qf ?raKqriqft«R; f|?t( | ( 

^ft^rwflgrti 

9|tjf^ fti q<ng ft iftfF qsft «nl^ g 

% ?TR5r ftHK % ^ fr *m fwiti ^ gg? <r qairl 

'ner =g?ift ft—(Sprajing ), ft<iNrfiRi g«rf fty^a i tPi i g 
*r—ttai ft I ’flaw snif ( Die oastiDg ^ gigfti$r 

% (ftqm ft fti q|g^ 3r«iT ^ ^ ft I ST# <e}*g^ ?i 
OTfttg 5 |?gi ^T ^fT ft I ^InO ^T gqftliT t^l % ftqh? 

ft (tgr I I «gR ft q^aq vTiRg 
?tcnft I 











( > 


31^ % 


% fjfqrq ^ 5feiT t I ^rfifST % 

(ftflpTl ^ ^R?if ar% ^ ?i«qFr iJ F^qr ^ 11 % qpr ^rrg- 

yqi^ ^ I :— 


ilR 

i#?r?i 

#it 

afqr 

qlcRTfl 

?pq’qta^ 

hI^ 

^nqsifipq qrgqqt?: 

c^*. 


V 


^Rq wra 





sFsq 



^v,vH 

S 

( q}fOT ^ ^T^t ) 






3«^%€^r5r 


^ JRiq \ t^— 

q? 51^ ^T SFnr? (ZnS ) 1 1 ^ ^lRrc« it iri?r?Rr 
11 ^ qif ^ ^ mn fim 11 fg% 

^iiq q^ itfaqr cns-^-iwuc % t 5?rsn 

?nq%q» ^rfpq 11 

( CalatQene ) qf ^ qsiqf^e ( ZaCDa ) 
11 ^ \R tr^PtrcT 5R?iT ictn 11 

% 'jjHiq 

q[^ qWRl 5n I 1% 5 ^ aqt^ 

w’q^fq 11 ^ ^ it^i ?i^r 

#Tcrt ^qfyqcT I ?ft^ ^ ijqif SKr q?qa: { q?qt 



























( ) 

^^311:1 ’lit 11^ ^ *1^ 

^ ^n I ifr^H 5^w1 n ^ ^T 

^n^T I I 31# ^ 3?T1^=f ?;i ^ ^ #3T I: :— 
iflH 3*H #l5^ I 

*nT 5 ^K ^*it I* 'fi 

3rsfiR ) % ?ter, ‘^(t t1«IT ^^31 % 3itnH f^RcW 

ft’ii 3^*13? ^T rfe % 5i|3 *Tt3^’!r 11 f3^ wi'^fft 5ns ^ 

I, ^’i JI^U?T 3r(ai I I &3>i 111135 % ^ 

t;Oj(»oo 5^ 31# % f^.^5 Va Slfer3 ^Rclt flWl mj 

31# % ftqk % {^ ^%iPR, ^rniT 3*11 3|4# ^ 31# ^ I 

9lk tWTfl % 5RT 'lftin’5 ^ '5(51 

anT ?WI3 # il ^ ^3T 15^ir^ 

3f 1%’n IRT ^ SfCR^K % ’TT? i1 CC? H^TW 

^\oco SIT ?r ^ ^1 3f^fn *i?w5r 

^Rl ^fR I C?f "SR^S# *T Ilf^’T S5T <lHj ^%ooc Slf 

iF’iran^r srst #3i iith^ hrct r ## Enafil ^ ists 

% 3r&^Hr IIFT it piRll I 3#t? # fVR^ll % T^^ 

TMSR 5R1 ft’5T%feRT ^ # *1^ :—* 

1. imsihr iT3i|^ 31# # -T#?! ’fm % (5ig^ #»ii ilii 11 

R. ’(lT#i’T ’St’Rn ftR#^ ’FI t I 

^ *n?«T t feR 5R# #R 35#^ # M ?r# uiK ## 

11 

^ ^5fiw ?mn I ?n3»R fa ri:i i 

fa mt aRcR-f ^ mn ^fja aCi ftar *Rrf? 5 # Ir 3 rr 
3^3S<#naa, am faf^a a q|Sl are! 1 1 aKa tr^k 
R* ia % #*ia a afimii ^ 11 

3^a3< % snaaa # a#-a# ^ la^ia »v> # sEr^n,^! a 
aivi^at ?fk a# afR??? aa>Kl arat *n t aa. 1=:^^ a aRaal ai^a 
a a*mr a?i 1 3 # aaq % <35R m <r uf \ l^ala 






( ) 

f 1 ^ ^ qn 

^RiH gf q?: is^Rl S liTt 5^ ilHI ^RtI 'i^ ^ I 

wPR ^ nf I ^1*1 iTCigs ^ ^4 % ifTif % 'f^^'t?fi- 

fsFi^ ^ mT, ?feir «tl ^ h< ^ ^ »r?ir VTI ^ 
t^i; f^^iM \ I 

ral^ii ¥ %%4 t a»iT ^ intt-Ht*! 

fR^ 11 

5r«^ ^ 

fRl?f ^ f^f, STRli^I, ^44 «Hlt %1^R H nRf^ipl 
erRRR ’^^aoo JR ^T ?n*iT<r ^ffi ^ i 3 ^*t % fqqu^i % 

q!T qftitTni ^fin 11 

m ( Extraction ) 

sirr ^ s^rI 3tf 4 n^iwfr t \ 

fi«r ct R Rl ^ I ft ?r^f^ 41 41 aftm 

13?iir # SO, % >T^fT*5r l«n< ft^i ^ I % 

^T Ct 11 ft^ 

4t ( Horiz'Jntal ) ^ ^ 3RRR SRf 

ftqi ^RI ^ I R ^ I "E?® ^ 

?(I?t 5c4?t.<5 q:4l ( Condensers ) n ^ «5i S¥ HR! ftqf ^T 
\ I 5fl 3^R 3t4sT 3IM tC Jrf^cT ^ tfefl 1 I RIR 

( Spelter ) nqr t I 

gr^ R % vngft^riT S inift I <j^ srl^rfa nft^ 

’ S5 ^ l R13 % S'*! 

fit 11 ^f3 41 ??Tft % ^tn g*n 

qriT 51? R? IJ 

R ( ^ R^JW ft ^ t ) fts5 

^ RRf R Rl® ft?T ^ I 3RT 4t ^ *Kt % 
Pt?%^*!t sew RtfT ft^f ^n^t 11 ?i ^ sfesiTcr 
ITS Citl 11 

v» 



( ) 

tfl'Hi, ^■OT *n3«r1 ^ ^iqfiTw 

^wivWtiT ^cftl ?ih:^"NiT^ ^nwfTtr ift11 

^ ^ ?(Kio* s (iiqfi^H ^ 37 rt I UfiRTfl CO5 ift 

Jpr# ?nf^cr qqfer 11 i^[?j nm 

^ CO^ nT^ fipfl ^ 5 s^r SI?! 11 ^ fep ir, Ht 

^ % 'RH l%*n iiiiciT t, gtjif CO, iji^r 

l%*ffer ^ ^ 11 

3*^ % ^ ^ sr^R t :— 

?— a!#! 'Rrfa ( PjfroinetallurgJcal ) a^f 
^ *1^ { HydromeUllurgica] ) 

^ ^ <f5fj ^ liar aq? t Ji*tfa 

stil" I ff^ ^ ^jjt, fttWa: *fe‘iF:<JC<*r wl 5 ^> 

( DifEerential flotatioo ) 73la % ftwa ^ ^ i^cn-^aiT-^fa? 
* 1 /^ ftfSf ^1? ^ tm>w «iRii «n (iRT 3^^T OTdPi itar ^n, 
^ fid ^ 5n«rf 3iT 111 
^ WI^ S a|sj f?*iRwT ( Stages ) tf | 

( ZoS ) ts^ ZnO ?^i?rr) 

J— «i?i4 % fliq ZdO ^ ?na^5r ?fh[ W 13 fT 

I 

\—^i^ 5 [# ?ilwa I 

ZnS 11 2oS 4l ZqO 

^ ^ snsfl I f*filf ^ ZnS ??ar t ^ 

feR ^ WR ?r'%a ^ig mn a?! ?;i ] 

^lfe»I ft R5r%l%a ^ 11 

R Ztis + 1*0, = \ ZnO + ^ SO, 

^ ZdS + ^j ‘0 = ZnO + ZnSO^ + SO, 

ZnSO^ =ZiiO + SO3 (: 3 ^ awEna tr<) 




•< ) 

^ ^ ^;f} ^ tfRlTR 

£;tn.“ ifo % 3 jFEi 5|; if =^|f|3t | 

?I[7I?R tfT *R1 ^ q!I { ZuSO, ) U8:*" Ho 

^ % HPI^ H ^iMT I I ifmR t;oo* 

t i ^ atHH ^ ^STRT t tl*rT tft ( *ll^ 

^^N^^ tl a^) ^ 11 

fw; RMr ? 

^ I 

Jim ^ W ita^ t 
wm^J 11— 

<r:^H ( ii*i ifj flsf 5rer ) i 

qw ( [legeler MuItimuGIu 

Furnace ) | 

^TRH ( Spirlet Furnace ) tJHi I 

V—5TT155 fe^pPT iRtl^ ( Dwigbt Loyed Siote- 

riug Macbiue ) | 

'fHH H ^ IN % ®iT 5Rf ^f^TPlJ SFlaT ^ I 
3*^111 HRii f%*fr oTFai t" SO^ % *p^-5i*?r *i 

¥ 4 (f% % Wnr ^ fafHH ^ RR % ^ H IT^^ItT SO, 

i)aT ^ 5[5RRf ^ iftm I I !?E^ 

H??: % (TTS Cf at a:at ^ w h 

SO, % 5i|Tt% %*5R5n ^ fr 1 1 t f;c 

?«n^T t ^ ?fTf r arr^lfT gf^a 1 1 

91^ 

q5 ?r^fi ^ ira%r 11 ^ TO' \ t 

l, (Mufllc) ^ ^ m ^ 

% awif i ^fill q w qj RW ??T ^ | I 

f^ HfPJT xc 5? e.! I 






< ) 

^ 'TEtff ^tfeiT aincf 

iiiff SO, -:fit ripir % nfdstr^ % % I ?ra: tr^fs % 

^iTcT ilJtRTO' SRI few ft awT I: I 

X^ '?;^*f n nw fl^ 11 ^ ^JFT- 

ITtcI qw ^ t I ^ ^ ^ I I I^W 

RfT ( flue ) ?Kr ^ 11 ^ 5^1 ^ I % 'tT^^ wm % 

% iiT>T I a*?j aJh rrr;^ am 

^ ^ iral sriT tRi711^ \ I ^ ^fl ^ 

^ 11 g?r ^JK 3^(U t ^ tirn ?f 

RT^fl 51[^ ^ »TRT ^1 t I =411^ iJ*IT 

<so ^ Ca T?l5 ?ii^ ^ \ I qw % ^ ^ ^r I; 

=51^ ( raffle ) «tltlT % I ITT^ % iR ^ ^T t 

rsig% % tTT^ TT PtTTO ^T t I ^ 

1335 ^ ^ fttiT 11 ^Ifej ^ ferr 3r?%T^ 
( EjtutUeriintJ) I 3f<R % ^ »TW ^ ^T5^l tHT 
^\ ^ fl^ i ^ ^ 

flcft I 3:rErRfe ?!TT ^ a^iF 3rft^ 3^ ^ amr 

freii I i 

3rR% tew ^ ZuS ^TFR^FT ^i?c ZuO ZlSO^ ^iiar 
11 jft% % rrssr S ciFmisj % ZuSO, Iqstfei 
ZnO a»Jt SO 4 1 1 

vsi f? 31^ ^ vo-n,* zn l^qr mn 11 

39^1 ^i*iRr -fti^crti ^ % I 

•%, 

A 

vw^ 

qST ITW^ra l!l1 ^ tt^t I I 03 ! 

% 3»<R n? '^R i?3t?^ 5i*r 3rR % fil3 gd % 

=gRl ^ t ^ f%r^ %?3;ni?R ^ 1 ^ 

iisf jfC! I fi*f % ^*1% ^1 ^ m \ 

tR ^1% ^ 'Tt fcqrf ^[ 3 ^ ^ =^CT1% ( ?Tl^^r ) !5iT^ 11 

^3T % Fii 11 V S 3 in ^ q% 





( ) 

% tnfl ittlT It S ^ ^ I 5^ ^ 

^ ^ % m qi: PiMi 11 1 J^T 



1^ is^ 

f. ^R3r ^ PJR; Rj^iiT f^i ^fi?3r 

R?qf^ ^T ?*IH; SI* I ^ SKI ^flqiT ^1 fw 

^ 11 

^ 11 »t«i! S qst i?Rl H % c ii^w 1 T>a^ 

5RR1 11 

'?R?i ^"t *^9 K ^ f^^Pr *i>![i 

(t) ?rfEf-? ^I!^ c^) fti 5irf^ «( 

(0 W ^ 

(^) 5|iR ^ I 



















































































( ) 

^ ^ ^ # Ct^jqsi 3e% Tfvi^s 

qsi \<y iiFitm qi^ ^ ^(ft 11 fe ^ c?i qi^^r ^ f^qr 
^Jim 1 1 fff l^'fT I^T m ?dqqi 

3?iT5r qRST I: l ^ flrn t ^iqt feis m 11 

mm 

iiR^ ^ fiqqif e.Y^* Fo I qi ^rqqr wni % 

i-s I enqtfR qrtqr 11 -Iff ZqO 

% ^ Fi4i TqjqR fttoVi? ^ I ?ra: 

qqf 'Tg'^iql 3(fl^ % I 

ZnO + G = Zn -i- CO— 

2ZtiO 4* C ~ ^ "I* —1SH.OOO jj 

ZnO 4* CO s Zu "f 
CO, + C = 2CO—If 

^jg % qqq qf ^ wj.\^ m 9?%^ % F!<r ^ 

Ci<^ I ^ ^ %<i^« ?T^fKi fr 

3iT^i l 

<i«5 ^T ^if^iu q^raqf ^ ^ifn |;— 

^qSi^ 1 

Fi?%%qq qsfa aqr 
^—^fifi-FTr^raqq ni *T5^ i 

5^ q RR fer? ff.^ anlH I ^ fep 9?fe. 

irRiitqqi ^^*>1 ^ i I ^ ^ 

fft< ^?1 ^ t=q 41^11 gqT sil^M ^ ql^it K 1=^ flgl 11 fei^ ^ 
srqqn v 11^ 11 



ftcTif ^ ^ 'rfeiT I ^ 

q| fl^r^ fli* ^ ( 



fep ^ ^ 'T'n 5 ^ ^ ^ \ I 

5^ % tri^r ^c TW ^ •R ^KfpTt ?itn % l ^ ^ 

i^ffl JfW ^i^T 11 ^ *ii ^ 11 

?*iR ^ ^ 11 


qf q?f^ *ft ?R «*?1H ^5fi ^ I fl^m m I ft |tS 
^ fW JTTi^f % 5?7 ^ ^T*T 31 ^ t I '^^^I ^ ftr 'ifiB 
11 ?iTftt%qst felE ^ %. 52 ^ 52, = 5 lfTi » 

twr <l^iw ^ 4sit (Cf ficft 11 

^9nt ^T^fitRnr ^ 

^I?^cRt €1 11 ^^m 

?nf$f%^R ^ ^ I tnjT <T5% % fop 













( ) 

lit 11 ^ ^ t =^?it 

?T^ t a 1^ fnn K^. 1 f t^^ 'tT^ t 13 ^ % 

-<jrn fei^ lit \ I ^fT?r ^ fl^ 11 



^ l%J?T f^TT (^iwi) 

^??n 11 ^1^^ t la-c !ifera t ?rl^ 5?l?i ^ il^ir 

it5R?Tl?! fel%%z ?Rt H ^ ft \ I iHw 

U nt^(! % frltf sflf |tm ^ri|t ff f^Rl Tt iv 11?# 
|iTT 11 TfT^ 3T*rf<t €if fi it 

fff Iph 1 ^ ^ t7T^ ^ VO- 

^o % fUq |td1 ^ ^ <ri^*Tn!r ^ ^*T ^ jpt I 

^ fqfks f^ ff 5 ^ Prf*T1 ^ I 

qqt feiT t ^ st mi 5TF=n 1 1 fi 

mKP^ lit % Wm ^ t [ 11^^ t ^o t ^,0 
4tf =qra v(ff anal \ 1 












































( ) 


'i\ 1% ^ 

^ *W t I ^ 'ifisfff 

^ 'W5T t I # g^ ^ ^ ^ 

*n^ % qR ^^1% <R ff:^ 1^ 11 ^ 

Ji[^?t*n> fii^ ^ SM ^111 ^ 5iiiW 11 

inqffr^ 5P'^^’;*5 (1 t't^ ?rR:?iT, it^fl 

^ 3p^ ^;g?i1 

(5fl?T, ^ri^ ) ^ 11 fei^ 

tTRiTi^T ^ ^^?ri ^t?Rr 11 ^ 

^ (ii^^raT 11 ^ % g^ 'R =?r^ % ?n*i 

^3ffi % t CO^ 

?^T ^ I ^ ^ ?nf?nf^ W'liwlii'ii 

fit 15ft< CO ^ gnrr ^?aT atwl t ^rit ^ 

^ flar ^n?n ^ am f*T ^ ft ^ai ^ ^nmt 

?r[^ fit 'R f^l sflcTt ffURT 11 'R 

ttRR 'TfTi srnpif R[aT t ( Tff af ^tt t <ft^ ^ 11 

5?i% ’iR ^ ttl t fT^tf«1$(i It?? ’iiita 

fifn 1 1 ?tft^ ?nt m? qt 5r% |<? ^ ?f rtpu fR aft t 

fRrr 1 1 ?tt HmT fTTTfrg ^ftm "^tiai 11 ^?if? R 

|*itt ( Parpltf ) fn R afT?i gg: R % ana'll R 

?RT ft 'mat 11 ffRtfr fit R ^f^R qic^ a*r[ i^i 
%i arr: f?t 5iit 1 1 ferif 4t t? ?i[t; f^i I am # 
m ftzi? ^it 11 am "aR sTfa ’+<t m %(? rfl 
3tt^ 11 f^m t at R ?iqa ?r^aT 11 

31^ % 5RI l^'fm (Condentaion of line fume.) 

% 'js ?t t aTEi Rai asia 11 ? i 

aiRfR v?4.* Ho t; al'H itm i vt't, h# ^ 

alt «j| % ^iT t ^qar 11 t % mjtwjst? 

% ft mt 11 ^ ^ t 









( ) 

^ ^ (Dilute) ^ simr 

I ^ ^T ^ fi ^ STTtlT I I ^ Ijg if e?t 

srear, hiNi^ ^ ^ ?n^iT5 w ^ ^ 'T^r ( 

?ii^?iT55, ^ffT ?n(^ ) 1[ I ?riT!i ^ir: ’ll sr^ijfi isir I f 

J1 t S^ ^TSIT ^ ^Wf ^) S ^dif ^R ^illE^R qj?^ 5^11^ 
fiRn^n ^T11 3^ ?T^ ^ % qn ^ qr 

^ ^ ^ ^tTcTT % ^T ?t l qi? ^ ?ra? q^ ^ 

^ ( Skimmiuga ) # ^Rm f*ii! % ^ ff gRir !3Rr | ( 
q% gq; qqiq qll Rrh % qig^q 11 [^a« q 
qJk ^T<l ?ifq^ 1^3^ 1??q ttqr alsr ^rqfe 
( Residue ) it ^ ^ I 


^ f^nrk 


^ qilsnri^^ fq^ qqj ^qf ^13f%3 ^i5qr3 it liiwr^ 
feR qjjfqr f I ql^ ^ fq^j^ ^sq qn^rlq gqi qisn ft 



fei? ^nt'?n|%f^?i;i fei? 



^ iq^[V<l«l f^ST? 

^9 'aiiL qR?| ^ ftffljf ^ ^FTW 

^ feta ^ qqiqi if faf^RIT tfl fqqi ^f3I t 3fl^ STRTar 
q? sifiiH I frTO'k ssq gw qi^ ft iit 
























( ) 

rr??l fijgril: 11 ^ sw ^wqsir % 

sflf f^MRf 5tfflf IT 

^fl ¥irj t 5T(^ ^ TK ^-7 ?f 5 |[Tl^ 

^ ^ fR % <1% fepr ^ ^ 11 iji=^ ^o-vo 

*PtT ^ ! 

m fei^ 

?TRK^!I?i: ^<!TI mi'^t JlPff ^ fisf 

irfe iii^ ^ iim ^pfl iTi;n ifejf 1 1 ?!EfR ?ifpi 

^ ^ i(ti! I I ( Vortical ) {^ 212 ? q!f a^ql^; ^ g^qf 

^ qqR fejr >iqi I ?fk ?n®frr ^ 

I 

^rmr «l ir^ # nfjT 

Rpi^ ^ titig 5f# % Iff sr&JEfcT 'Sm 5R:r rriH iJaj | j 

$R *13 it ^RF ^ I *Ff frl^ l^'t%%cl ircpf ?F^? ^ ^ :— 

? ?rff« fFf^ fell ^ 3^1 snsi % reft | ^ 5r%? 

|t?IF f W^?r ?rfe*I % ?R^!I ^^F S?n ^ SR 

%SF t« c?l ^T: ^ ^ 

?rF^w7 ^ ^ t 

feT ^ ^ 4l %^F 11 3<Pir 5TtT% ^;j tfif 
V3 ufii^cf siern ^'ji ?TOTi % I 

^ ft«rn’ fi ¥t i6F f ^ Prii^ sHgj 11 

Y_^)l% % ^ sfiT S<1 »?-i:f ??7<ir: JF|J ^flF I ^ ( 'i, IT^- 

^TsI a? ) n !3tTcIF I I 

51^ k ^TR"! ^t sfsp'4i t Rl BiFfe ft simr I i 

^R*TF5I <R qF^ ftflt t I fl^Tl S, KfR^r ^1 STT. 

*TH sp? CRf I, ^(<tf ^^jTfn fRi I ^ ?:“in H 





( w ) 

511^1 ^ r^f ^ i 

V-v % ^ ^ ^ 

(^il*Tq”l ^ iHijqi^r *ft ^ I 

fl^ 3^ ( ^ 

(g q»R % ^ tral^T I: — 

jqgrqqi i 

CF q?& €I Tto^I q? t ra ^ 

il, mm wr % ^iq e;qf ^b-^x T^w^i wf^T? 

q^m t ^ ^ ^ ^ 

€tHr sr^ ^ *1^ ^ tt?n I qi^T «s^ 

^ft?n q^i ^ ?Fq ^ t w ^ ^ 

in^n ^ if ^ ®*^ sfl^^i ^ f ^ 

^Sf {%qT ^ ^IWT I 

qft?lt^qi Rqq^ ^ U f'- ^ ^ 

^ <1^1 ^ ^TRTSl ^ I ^T51 qqn% ^ 

m] ?TRq enrm 1^ ^ ^ 

I qT«ni 'si^ IT ^ ^ 5f!iT I I ?r^i5 qr 5 r% ^ C^i 

r^ ^?11 11 r?ic?t sq ^ ?t?i Rqj ^ I ?f*n 

TT 3(Ht fl ^ ^ ^ ^ ^ 

^ qim fi^qi^ '»T3 tt^ #ti er^i ^ 

Cfen11 ^ 

q^ ii q:fq go: ft ^T'?! tqf [#qrefl qiw 

^ qn ?r ear I 'Htor ^%m ^ 

iR ^ 1^1 snm 11 ^ ' 


( ) 


^ ^ I I ^r^q! mi 

( Trace ) I I ^ q^nt 'Tiqr f 5 *rl^ 

(tsRt am m wf^m <?fmn5 ^ q?T f%qf mm f 

q? 3 ^«i ^gtf w 11 ipT% sfRx ^ 5 iei 

^qn 11 2 pe^ % t m 4 ftq; 

■? I %q?T q? <caT ^ ft; m\ gium ( ^ ^) 

^ ?fR ^ I (iRqiq % srrt^ (tvo“ & gg 
^im 11 m^<. qt t qq 1 [% qjf ^n^jj 

t \ gqqrfqqf ^ qSJ fi% n?; 

qfimsr ^ ^q ftal 11 

cisn f^^^'pir 

wtq q 5 ^ ^ ?iiR^n ^ % fmfujf ^ l^fq % 31^ % 

^i#siR il gq^ffaqrli firfifs ( Uomplex) 

q;R q 5in5 mt 11 pf q^Rr % wm tl^ 11 

?—r»d?i 7 ^fnr, feqq |o-v# qla!;r^ ir<iciT ff, mfl 5 
(fiRT q^m ^ I 

q ^qR gq qt^qfl ^ SR i%qr m q??f; | [ 

^q qftqq JT^T ?q ’qgi q^il % ^fq f | 

^ ^ 5 q qi} iHf 11 

5*r qs% q pj ^ »rt I :— 

I—^ q qiqt ^ sqRqq 

fiitw'fti % qsR’ir ?q *Riq ^ ^nt ^fcft 11 
jiR(qf ^ mfqq! flTq^ft % i 
?ri^ fqiisrt ^ ?rR5’?qRT ^nft 11 





( ) 

^ ^»!rT ^tiit s^rr ?iiTi i 

\fee «?r ( CoDcentrutG ) qst ^- 

m r^fesf ^^ ^qie fell 3rel ^ % Unie 

H% I 

I—%t. ri¥^'i'3i ffFi 5n(i[ miT i»fii I 

^(jfST ^ at ui^Pt^ atral I fell 

ZnS (^ s ZnO ZnSO, I 

^t ^ 11 ZnSO^ f| 5 r I n^Ti?! ^tit lul 

«ii^rl I 

Jtnfiffi; ^ %,^ ‘|5i> ( Wedg(^ )f:hi w,\ m\ 

w mn n 5 n^r ^ i prl 0:^ w fll 11 5,4 

tlm t ^*n ^\w-^ ^1^ qVt !?rm e^ar 

11 ^ iPf I ^1% ^ ST*! I sm^r; fuefir fsff tmi 

%^fi<f I tr|^^T I I -ii^e % fe^Tirm I ^ ^ar 11 |a} 

'T^H Jiif^;r isrflii eV ^edt 11 ZnSO^ nqil 4 

'^M ei^^T f^s ^ qfriTp^ § q 5 tm ?R)»fT ’ 

^ I iFi^a^p^r m ^if mn 1 1 

Cif¥m I Rit { ZnO Fe,0,) nit stJTl ■ 

q? iRq Ta^ ( Oxhlte ) ij'IfTtff I qi3?Iif?fter ^tflT | | 

<T5fff I ^<1 ^ frU(ir« %<rT? %^rui Ml t 
^nnl Iqtl k 1^ Ifen w ^irr^TR <^1% ff* I ^ 
fell m 5ft? qrRenc? #i: M itm\ qr^ I 

?rtl5 qiTf^ itt lei fiRT I qj^ ^ ^ 

qrfes am? ^ M eriq-fliti | fi, ^ 

sjqH^ rR 5 r.Ti 11 I sftl wgqia % 

^IRq |tl I *f| f^f q^fEl? qqrn I ) 



C ) 

( fiPftcUnig and Poriflcation ) 

^ ^ ’TPl’ ( Pachuka vats ) ft 

^i* 5 r EcrtT ^ 5 f[ 5 n 11 qr^ c ft ?o ^ ?i«n 

ft ^11 I ^0 ft ^» qk ^ qig qm 

% ftift ^arat ft draft ft^qf J^ Ift^lW ^tfj ft iT^i;r^ 
qr^l ?rct ^ ft I 

m ZnO ti«n ZdSO^, 5w ^lai ft I ^ ?rri%T |^r 
#?T, qi^ftqr, dif^'+fj ?rrft{ft-i! fFn^ *0 2?r ^ ft 1 3 ia: 
iRft % %ft ’q'W ^ 55 q?m ft I gift: ft: (ftrft qd% qW 
% qr^iT, CaO qr ZaO stki (Neutralise) f%qr 
ft I 

CftCo i+H,so, = Cnso, + n, 0 +go, 

CaO +H,SO, =CftS 0 , + n ,0 
ZnO +IT,SO, = ZdSO, ^.n,0 

^ qW qK ft sn^r ^i ^ ft i 
{JUT si^rn ^tft ft: drft ^ 
fwr 5 TC % aiq gsnqf ft i % ¥rr«fta 

gqr qr?rq ft ft j q|s gs sfE^T j^Rf f 

^ ?Rf iT^ql 3 qg^ fftfftql ft qr^q qtc ftqf | 

%^'RJ 

^feqi^qr o^^qt % qvt^ nifr ft qr^sqT ara 

HR fl i? :imfl ft I qf^ wfeqT ^dftas M ft ^ ft'fti aj# % 
^fttf «tRT fift sniTfl ft I 

fq#qqr qpT ( Electrolysis vat ) 51^ q| «r qqr 

ft I % qm ft q(l ftift 9) 

ft crqj ft: qiw ft ‘wt-te?' ( Sulphur sand cement) qH 
«qnfn*i ^cTI ft I q? q^1*l ft*riq ft ^qriw sf ^3 Hht l ¥nq ftl q^ {qqn^ 

qniftqqs ftl ft 1 ft. qft ^ ft I qJii 

^l ft ^ qlftqt 51^1 fraru ( rnsulated ) 3iiaT ft I 





( ) 

^ ( Spongy ) flai I ^Rlfe ^ 

^ ?nK3T ^*T ft^fl 11 ^ ^ ^ ^rgmi | ?N^r 

tlcTT 11 

-1^ ^ % ^.\ i\^ 3VI R*> ^ t^PqiR 

I !i(cr^ ?t first# ?pral % i ^Rm (R elai \ ( 

^ ^ it »i9n^^ r# ft SRT 5R mm ft ^ 11 n^nft 
ftT*Irft ItR ft ^ ^STrft 11 

311^51 ai^ % l%ft ^^ M I 1 







% 
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**A hook that is shut is fttti a block ’ 

--^AEOLOg/^^ 
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a ^ I 

Please help ns to keep the hook 
clean and moving. 
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